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The Search for Education, Elevation, and Knowledge (SEEK) program is an educational 
opportunity program within the City University of New York designed to provide economically 
and academically disadvantaged students, who otherwise would not have such access, the 
opportunity to attend college and to succeed once enrolled. However, despite being in existence 
for a half-century, surprisingly little is known about how the SEEK program contributes to 
student achievement and success. This study was the first to empirically measure the short- and 
intermediate-term impacts of this program on student outcomes. 
 Using propensity scores to match SEEK students to similar non-SEEK students to 
measure overall programmatic effects, the findings suggest that the SEEK program is associated 
with significant positive impacts on students’ grade point averages and credits earned in the first 
year, as well as retention and persistence to the second year. These effects are reduced in year 
two as non-program participants slightly outperform their SEEK peers in terms of the number of 
accumulated credits. Retention and persistence rates are also reduced to the third year. The 
effects associated with participation in the program suggest that visits to the program’s learning 
center were positively associated with GPAs, earned credits, and retention at all points measured. 
Visits with students’ assigned counselors, on the other hand, had no effect on most of these same 
outcomes. These findings and conclusions suggest areas for future research. Policy and 
programmatic implications are also addressed. 
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Chapter 1: Introduction 
The importance of a postsecondary education as the primary portal to upward economic 
mobility is well documented. Federal data has consistently shown a strong positive relationship 
between education and income. According to the United States Department of Education, in 
2014, the estimated median annual earnings of full-time year-round workers ages 25-34 with a 
bachelor’s degree was $49,900, while the median income for those with a high school diploma 
was just $30,000. Stated differently, college graduates without advanced degrees can be expected 
to earn 66% more than their high school graduate contemporaries, which over the course of a 40-
year career, amounts to well over $1 million in additional lifetime earnings (U.S. Department of 
Education, 2016). 
Higher education not only results in increased earnings, it has also become a requirement 
for most jobs. It is estimated that by 2020, 65% of all jobs will require postsecondary education 
and training, up from 28% in 1973. Twenty-four percent of these jobs will require a bachelor’s 
degree, double the number of jobs needing this same credential in 1973 (Carnevale, Smith, & 
Strohl, 2013). Moreover, it is estimated that 97% of “good” jobs, defined as jobs in the upper-
third by median wages of occupations in which they are classified, filled during the economic 
recovery from 2010-2014 were filled by college graduates (Carnevale, Jayasundera, & Gulish, 
2015) 
Fortunately, the American public has recognized and embraced the importance of a 
postsecondary education. In the past four decades, undergraduate enrollment has grown 
precipitously from 7,368,644 students in 1970 to 17,292,787 in 2014, an increase of 135% (U.S. 
Department of Education, 2016a). This growth has occurred throughout most segments of 
society, but much of it can be attributed to increases in enrollments of previously 
 
 
   
2 
underrepresented groups, particularly women and minorities. For example, in 1970, 42% of 
undergraduate postsecondary enrollment was comprised of women; in 2014, women made up the 
majority (56%) of students. Similarly, in 1972, just 18.2% of Blacks and 13.4% of Hispanics 
aged 18 to 24 were enrolled in degree granting institutions; in 2014, 32.6% and 34.7% of young 
Black and Hispanic persons were enrolled, respectively (U.S. Department of Education, 2016b). 
During this time of increasing minority enrollments, the percentage of white student enrollments 
declined from 84.3% of all students in 1976 to 58.3% in 2013 (U.S. Department of Education, 
2016c). 
Despite increases in college attendance for many groups, there remains large segments of 
society for whom college attendance is still out of reach, namely those with limited financial 
means. The disparity in attendance rates between those in the top income quartile and those in 
the bottom quartile is stark. In 2012, 82% of 18 to 24 year olds from households in the top 
income quartile participated in college, compared to just 45% in the bottom quartile (Pell 
Institute for the Study of Opportunity in Higher Education, 2015). This 37-point gap is only 
slightly smaller than it was in 1970, when the difference between the top and bottom quartiles 
was 46 points. 
Even for those financially challenged students who do participate in college, the 
probability of success is low. As indicated in Figure 1, in 2014 just 10 percent of students from 
the lowest income quartile earned a bachelor’s degree by the age of 24, a rate of completion that 
has barely increased since 1970 when it was just six percent. For students in the top income 
quartile, on the other hand, the rate of completion has increased dramatically over the same 
period. In 2013, 57% of students from this group finished their degrees, up from 40% in 1970 
(Pell Institute for the Study of Opportunity in Education, 2016). In other words, those from the 
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Figure 1. Bachelor’s Degree Attainment by Age 24 for Dependent Family Members by 
Family Income Quartile: 1970-2014 
 
Note. Based on three-year average using constant factors derived from HS&B, NELS, and ELS combined 
with the CPS data. Reproduced with permission from “Indicators of higher education equity in the United 
States,” (Table A-6) by Pell Institute for the Study of Opportunity in Education, 2016. Copyright 2016 by 
the Pell Institute for the Study of Opportunity in Education. Source. U.S. Census Bureau, CPS data as 
reported by BLS. Estimated and compiled by Tom Mortenson.  
 
Improving access to higher education for lower-income students has ostensibly been a 
focus of federal and state policy since the 1960s, and some may argue, since the passage of the 
GI Bill at the conclusion of World War II. These policies have largely centered on reducing the 
financial burden of attendance through direct financial assistance to students. At the federal 
level, the primary mechanisms of promoting college affordability have been Pell grants. 
However, over time, as the cost of attending college has increased exponentially, the amount 
covered by these grants has not kept pace. In 1974-75, the percentage of average college costs 
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covered by the maximum Pell grant was 67%; in 2012-13, it was just 27%. This drop reflects the 
rapid increase in the cost of a college education, which has risen by 230% in constant dollars 
over this same period (Pell Institute for the Study of Opportunity in Higher Education, 2015). 
In addition to direct need-based aid, other government-funded programs have also been 
employed to improve low-income students’ access to higher education, as well as outcomes once 
enrolled. The targets of these Educational Opportunity Programs (EOPs) are students who are 
often referred to as economically or academically disadvantaged, the definitions of which vary 
by program. EOPs share a common aim of increasing accessibility to postsecondary education 
for students from lower socioeconomic backgrounds and providing a range of supplemental 
support services after enrolling. 
The SEEK Program 
 The Search for Education, Elevation, and Knowledge (SEEK) program is an EOP within 
the City University of New York. Established by the New York State Legislature in 1965, SEEK 
provides economically and academically disadvantaged students who otherwise would not have 
such access, with the opportunity to attend college. The program is intended to increase the level 
of education, social capital, and workforce expertise in New York City and New York State. It 
does this by providing an array of specialized support and enrichment programs and activities 
dedicated to encouraging student learning, performance, persistence, and graduation. 
 Admittance to the SEEK program is based on economic and academic considerations. To 
be eligible, students must be considered economically disadvantaged, which is defined by New 
York State based on income and household size. The current eligibility requirements are 



















1 $21,775  5 $52,559  
2 $29,471  6 $60,255  
3 $37,167  7 $67,951  
4 $44,863  8 $75,647  
 
Note. Reproduced from New York State Department of Education (NYSED) tables.  
Source. NYSED. 
 
Students enrolling in SEEK programs must also be high school graduates or GED 
recipients and classified as academically disadvantaged, meaning they fail to meet standard 
admissions requirements as a result of having index scores that fall below the cut-off point 
established by the institution to which they are applying. Students who fail to meet one or more 
of the following admissions criteria may be eligible for admittance to the program: (a) a high 
school GPA below the current admissions requirement; (b) failure to obtain a minimal SAT 
score; or (c) inadequate high school preparation in terms of “college prep” classes in 
mathematics, English, social studies, foreign languages, and lab sciences. Needier students 
requiring enhanced formal, developmental (non-credit) coursework at the college level are not 
admitted; however, the program does provide several summer workshops to prepare students to 
pass the University’s entrance examinations. These examinations, unless waived based on prior 
academic performance, mandate passage of three tests in reading, writing, and mathematics 
within the student’s first year of study. Students may also transfer into the program if they were 
enrolled in an approved EOP at their previous college or received an Associate degree and were 
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Students enrolling in SEEK receive several benefits not available to other regularly 
admitted students. To ease their financial burden, SEEK students receive enhanced financial 
assistance and extended aid eligibility. SEEK students also have access to comprehensive 
support services to facilitate their integration on campus and by seeing to it that any needed 
supplemental services are provided. This approach, which Chaney, Muraskin, Cahalan, and Rak 
(1997) described as a home based program, includes individualized professional counseling and 
advisement in academic, personal, and career development; intensive academic support, 
including tutoring; small-group course reviews (supplemental instruction) and study skills 
training; and a three-week summer “bridge” program intended to ease the transition to college 
and where students have the opportunity to attend workshops in areas such as English, math, and 
critical inquiry. Students are required to utilize these support services and to meet standard 
academic performance criteria in order to maintain matriculation. Data collected on student use 
of services assists program administrators and advisors in assessing how effective these services 
are and helps to determine if any programming adjustments are necessary. 
Purpose of Study 
 Despite being in existence for a half-century, surprisingly little is known about how 
effective SEEK, and EOPs more generally, are in helping to facilitate student achievement of 
commonly recognized indicators of success, such as grade point average, credits earned, 
persistence and eventually, degree completion. Just a few quantitative studies examining 
programs with similar aims exist, and none are specific to the SEEK program. Moreover, much 
of the research on at-risk and disadvantaged students is not focused on comprehensive programs, 
like SEEK, which provides students with a variety of programming and services.  
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 The purpose of this study is to empirically examine how effective one college’s SEEK 
program is in helping students to achieve the aforementioned outcomes related to student 
success, namely grade point average, credits earned, and persistence. This study examined 
whether the program helps to enhance student success in totality, by comparing the outcomes of 
SEEK and non-SEEK students, or in part, by examining whether utilization of two of the 
program’s services (tutoring and advising) significantly increase GPA, earned credits, and 
retention rates. A main benefit of this focused study is being able to measure the effects of 
exposure to the program’s tutoring and counseling services on the aforementioned outcomes. By 
focusing on one college, I hope to gain a better understanding of the specific factors contributing 
to student success. 
Significance of Study 
 
 Educational opportunity programs like SEEK are well ingrained into the fabric of most 
institutions of higher education. In New York State alone, for example, there are over 60 state-
funded programs, including SEEK programs offered at all of CUNY’s 11 four-year colleges. 
Hundreds of federally funded programs also exist throughout the United States that are 
administered by the U.S. Department of Education’s TRIO programs. The explicit assumption of 
SEEK, and programs like it, is that given an appropriate level of support and opportunity, 
students can achieve to a level beyond which their disadvantages would normally allow. This 
study evaluated how effective one college’s program is, and in doing so, added to the knowledge 
base regarding EOPs. Findings from this study may potentially have broader policy implications 
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Chapter 2: Literature Review 
 Postsecondary outcomes, particularly relating to student departure, have been among the 
most widely studied phenomena in higher education (Tierney, 1992; Tinto, 2006). Thousands of 
studies have been conducted in the past 40 years, examining why some students leave college 
while others remain (Tierney, 1992; Braxton, Hirschy, & McClendon, 2004; Braxton, Milem, & 
Sullivan, 2000; Morrison & Silverman, 2012). Therefore, in order to provide a sound theoretical 
basis for this study, a focused review of the literature is required. 
The primary focus of this review is to highlight the literature on comprehensive 
intervention programs like SEEK, and their effects on academic achievement and persistence. 
However, such a review would not be complete without a broader theoretical understanding of 
the factors believed to impact student success and hasten student departure, particularly as they 
relate to programs servicing disadvantaged students. For simplicity, the literature review will be 
divided into the following parts: 
 Factors influencing the success of disadvantaged students; 
 Conceptual frameworks for the SEEK program; 
 Effects of educational opportunity programs on student success; 
 Effects of advising and tutoring on student success 
Factors Influencing the Postsecondary Success of Disadvantaged Students 
 Complicating a review of the literature on student success and disadvantaged students is a 
lack of conceptual clarity. Despite being one of the most pressing policy concerns at both the 
federal and state levels, the term “student success” has different meanings for different 
stakeholders. In 2010, the Obama Administration called for an increase in the college attainment 
rate from 40% to 60% by 2020, which suggests that college completion (at either the associate or 
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bachelors level) is how success should be defined (Kanter, Ochoa, Nassif, & Chong, 2011). 
Adelman (1999) agreed, calling degree completion “the true bottom line for college 
administrators, state legislators, parents, and most importantly, students” (p. 7). And several 
prominent foundations, including the Bill and Melinda Gates and Lumina Foundations, have 
made college completion the focus of their philanthropy. However, the research on student 
success has also been commonly operationalized to include measures such as grades, length of 
time toward degree, credits earned, and perhaps most often, retention (Kuh, Kinzie, Buckley, 
Bridges, & Hayek, 2006). 
Research on disadvantaged students suffers from similar imprecision. Disadvantaged is 
often synonymous with the term “at risk” which is frequently construed to mean more at risk of 
not persisting, or at an increased risk of not completing a degree as compared to some other 
population of students. The term has also often been conflated, to various degrees, on research on 
low-income, minority, first generation, low socio-economic status (itself defined in various 
ways), remedial, and students with below average pre-college academic performance, most often 
measured in terms of lower high school averages and SAT/ACT scores (Walpole, 2007; Tinto, 
2012). The present review takes an expansive view of the construct, with particular emphasis on 
the criteria for entry into the SEEK program, namely academically underprepared students and 
students from low-income households. These students often overlap in their pre-college 
characteristics with many of the aforementioned student traits, although disentangling their 
impact has perplexed educational researchers for years. 
Research on students from disadvantaged backgrounds has received relatively scant 
attention from educational researchers (Berger, 2000; Tinto, 1987, 1993; Walpole, 2003). 
Historically, studies that have examined college outcomes have ignored these students 
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completely or have attempted to control for them by using statistical procedures. To this day, 
there remains a lack of consensus as to which variables are the most important determinants of 
positive outcomes for disadvantaged students, but research suggests that a number of student 
entry characteristics and institution related factors appear to play a role (Thomas, Farrow, & 
Martinez, 1998; Ward, 2006). Braxton et al. (2000), breakdown student entry characteristics into 
three categories: pre-college schooling experiences (e.g., high school academic achievement, test 
scores, etc.); family background characteristics (e.g., socioeconomic status, parental educational 
level); and individual attributes (e.g., race, ethnicity, age, gender). Each of these characteristics is 
explained below. 
Research has long held that students who are better academically prepared are more 
likely to succeed in college, and most studies of student departure have focused on academic 
preparation indicators as a result (DeJardins, Ahlburg, & McCall, 2002). Kuh et al. (2006) have 
stated, “What students do before and during high school affects their postsecondary academic 
performance” (p. 89). On average, students with higher test scores (Fleming & Garcia, 1998), 
superior high school averages (Tinto, 1993; Astin, 1975; Pike & Saupe, 2002), and more 
rigorous high school curriculums (Adelman, 1999, 2006), tend to have better outcomes. By 
definition, academically disadvantaged students fall short on all or most of these indicators; 
however, their importance cannot be understated when it comes to admissions decisions at most 
college and universities because most view high school grades and test scores as critical criteria 
for entry. Consequently, most at-risk students attend open-admission community colleges, where 
the chances for those wishing to earn a bachelor’s degree are diminished by 15% to 20% as 
compared to students who first enter a four-year institution (Pascarella & Terezini, 2005). In fact, 
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more than one half of high performing low-income students do not even apply to the more 
selective schools (Hoxby & Avery, 2010). 
 Disadvantaged students also have family background characteristics that inhibit college 
success, leading one prominent researcher to conclude that college completion is determined at 
birth (Mortenson, 2001). Family income is perhaps the most widely studied of these 
characteristics, and the data has consistently shown a clear negative relationship between income 
and enrollment, retention, and time to degree (Kane, 1994). For example, for those students who 
first enrolled in a four-year college beginning in 2003-04, 76% from the highest income quartile 
earned a degree six years later, while just 47% of students from the lowest quartile had done the 
same (Radford, Berkner, & Wheeless, 2010). Further illuminating this difference is a finding 
from by the U.S. Department of Education that the highest performing students from the lowest 
income quartile are just as likely as mediocre students from the highest income quartile of 
earning a bachelor’s degree (U.S. Department of Education, 2014). 
 Whether one’s parents attended college also plays a role in the likelihood of success. 
Disadvantaged students are, by and large, the first in their families to attend college. These so 
called “first generation” students often suffer from a lack of belonging (Choy, 2001), are often 
intimidated by the idea of seeking out faculty for support (Longwell-Grice, 2008), experience 
more anxieties, dislocations, and difficulties than other college students (Pascarella, Pierson, 
Wolniak, & Terezini, 2003), and are less engaged than other students (Pike & Kuh, 2005). 
According to the U.S. Department of Education, parental educational attainment is an even more 
important predictor of educational attainment than family income (U.S. Department of 
Education, 2002). At four-year institutions, Choy (2001) found that first generation students are 
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twice as likely as students whose parents had a bachelor’s degree to leave before their second 
year (23% vs. 10%). 
 Disadvantaged students are also overwhelmingly comprised of persons of color (Francis 
& Kelly, 1990). In CUNY, 65% of SEEK students are Black or Hispanic (CUNY Office of 
Institutional Research and Assessment, 2015). Numerous studies have found that minority 
students have a higher probability of dropout and/or stop out, and lower probabilities of 
completing a degree than their non-minority peers (Astin, 1984; Castle, 1993; Pascarella & 
Terezini, 2005; DeJardins, Ahlburg, & McCall, 2002). National graduation statistics bear this 
out. Sixty-two percent of white students entering a four-year college ultimately graduated with a 
bachelor’s degree within six years. The statistics for black and Hispanic students are 40.1% and 
50.6%, respectively (Hughs, 2012). 
 Clearly, the literature suggests that the pre-college entry characteristics of disadvantaged 
students, no matter how they are defined, are at least partial determinants of student success. 
However, some have argued that these pre-college factors may not be as useful in helping to 
predict college outcomes for this population (Francis, Kelly, & Bell, 1993; Francis & Kelly, 
1990; Tracey & Sedlacek, 1984, 1985, 1987; Hurtado, Carter, & Spuler, 1996). Tracey and 
Sedlacek (1987), for example, concluded that there is evidence to suggest that traditional 
measures such as high school GPA and test scores may not be as useful predictors of college 
success for students of color, as they are for white students. Similarly, Abrams and Jernigan 
(1984) found that test scores and high school GPA were not significantly correlated with college 
GPA for high-risk students. And Gandara and Lopez (1998) found that SAT scores did not 
predict college GPA, time to completion, or the likelihood of attending graduate school for high 
achieving Latino students. 
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 Several researchers have suggested that non-cognitive dimensions should be the basis for 
understanding the success of disadvantaged students, as they may be just as important as 
academic measures for these students (Astin, 1975; Tinto, 1975). Some have argued that factors 
such positive self-concept, realistic self-appraisal, and community involvement are important 
factors in understanding persistence for these students (Tracey & Sedlacek, 1987; Trippi & 
Stewart, 1989). Nora and Cabrera (1996) cite a lack of self-efficacy among Latino students as a 
potential inhibitor, while others have suggested locus of control (Kanoy, Wester, & Latta, 1990), 
and interpersonal skills (Francis, McDaniel, & Doyle, 1987). No clear consensus has emerged 
about which of these variables is most important and for which subpopulations of students. 
 Another set of non-cognitive factors, namely the extent to which students feel integrated 
or engaged in the college community, has also been posited as a predictor of disadvantaged 
students’ success. Chaney, Muraskin, Cahalan, and Goodwin (1998) in their study of students in 
the federal Student Support Services program conjectured that “perhaps the best way to 
conceptualize these non-academic factors is in terms of students’ academic and social integration 
into the institution” (p. 198). Francis et al. (1993), building on the work of Tinto (1987), Astin 
(1975), and others concurred, arguing that disadvantaged students may have difficulty 
integrating into the mainstream college environment and often feel alienated because of a lack of 
familiarity with the norms of campus culture. These students are also less likely to engage in 
behaviors that will enhance their sense of belonging and may lack role models from which to 
draw academic and emotional support and validation (Astin, 1975; Chaney et al., 1998; Rendon, 
1994). Similarly, Hurtado and Carter (1997) and Gloria, Castellanos, Lopez, and Rosales (2005) 
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 In summary, disadvantaged students face many obstacles to succeeding in college. Not 
only does poor academic preparation adversely impact success, leading Rendon (1998) to 
conclude “students begin to drop out of college in grade school” (p. 61), but so do factors over 
which students have no control such as familial income and race/ethnicity. It was not until the 
1970s that the impacts of behavioral and non-cognitive factors on student success began to be 
studied to any degree, and their effects on disadvantaged students examined even less so. It is to 
these theories of student success that I now turn my attention. 
Conceptual Frameworks for the SEEK Program 
For most of the twentieth century, student departure from college was not a major area of 
research or concern. Those who participated in higher education by and large came from the 
upper strata of society. For those that did attend and failed to succeed, student attrition was 
primarily viewed through the lens of psychology. Student departure was seen as a personal 
failure, resulting from a lack of motivation, ability, or some other personological trait (Tinto, 
2006). In fact, as recently as 1969, Arthur Jensen, in an article in the Harvard Education Review, 
rhetorically asked, “How much can we boost scholastic achievement?” contending that attempts 
to boost such achievement have failed because poor scholastic achievement is the result of innate 
intellectual ability or capacity and therefore, is not remediable (Jensen, 1969). Thus, logic 
followed, traditional compensatory programs and other enrichment programs were not useful in 
helping to improve scholastic achievement (Jensen, 1969; Allen, 1976). 
Beginning in the 1970s this view began to change as increasing numbers of Americans 
began to participate in higher education. Throughout the 1970s and into the ensuing decades, 
comprehensive models of student departure began to emerge. Researchers began to view 
determinants of student success in terms of the interplay between pre-college characteristics and 
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college experiences. Numerous studies have attempted to examine a multitude of factors that 
may help to explain why some students succeed and others do not, but several notable 
educational researchers have attempted to integrate the disparate literature into theory and have 
developed models to help explain this phenomenon.  
Most of the models draw upon psychological and sociological perspectives that attempt 
to integrate earlier constructs; however, more recently, new frameworks have been proffered to 
explain student success, most often defined in terms of student departure. Below, I review four of 
these models and indicate how SEEK’s educational framework is rooted in these interrelated 
models of student success: integration and engagement, psychological processes, economic 
theory, and academic momentum. 
Integration and engagement perspective. 
The most widely studied model of student success is the integrationist perspective of 
student departure first posited by Vincent Tinto (1975, 1993). Building on the work of Spady 
(1970, 1971), Tinto’s seminal 1975 work provided a revised sociological perspective of student 
departure and was the impetus for the national conversation that continues to this day on the 
phenomena of student retention. Tinto conjectured that students arrive at postsecondary 
institutions with various attributes, skills, abilities, and family and academic characteristics, all of 
which influence initial and subsequent goals and commitments to the institution. When students 
enter the college environment, they interact with, as Tinto describes, the academic and social 
system of the college. These interactions occur with the programs and services provided by the 
college including with faculty and staff, as well as interactions with students’ peers. Interactions 
occur in both formal educational settings and informally through the natural ebb and flow of 
college life. Tinto posited that the greater the compatibility between students’ pre-entry 
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attributes, goals, and intentions and the academic and social systems of the college, the more 
likely the student would persevere toward his or her educational goals (Tinto, 1993; Morrison & 
Silverman, 2012). 
 Central to Tinto’s theory of compatibility is the notion of academic and social integration, 
now frequently referred to as “engagement” in the literature (Tinto, 2012). According to 
Pascarella and Terezini (2005) “integration is the extent to which the individual shares the 
normative attitudes and values of peers and faculty in the institution and abides by the formal and 
informal structural requirements for membership in that community or in the subgroup in it” (p. 
54). The more positive interactions students have, the more it strengthens their commitments to 
their own goals and to the institution, leading to retention. Conversely, negative experiences 
impede integration and hasten the chances of departure from the institution (Tinto, 1993). 
 Although Tinto’s framework was initially designed to explain the departure decisions of 
more traditional students in the 1970’s, and post-dates the SEEK program by nearly a decade, 
SEEK is nonetheless grounded in the basic tenets of his theory. Because students enrolling in 
SEEK arrive at college with numerous impediments that inhibit success, the program has put into 
place special strategies designed to enhance their integration and enculturation into college life. 
For example, SEEK facilitates students’ sense of belonging (i.e., social integration) by requiring 
students to attend a summer institute where they are familiarized with the college’s policies and 
procedures and provided with a chance to build rapport amongst their peers by engaging in 
workshops and interactive exercises. Students become further integrated throughout their first 
year by taking classes together as a cohort participating in a learning community, building social 
networks with their peers as they proceed through their freshman year.  
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 Academic integration, the second prong of Tinto’s model, is cultivated by building strong 
relationships with faculty and staff. SEEK students are encouraged to frequently consult with 
their assigned advisor to discuss any difficulties they may be experiencing and to collaboratively 
develop strategies to help them be successful. Advisors take an active role in the students’ 
learning and help to provide validation that they belong in college and can succeed throughout 
their academic careers. According to Rendon (1994), this validation is critical for at-risk 
students, especially in their first year, and may be a pre-requisite for them to become fully 
integrated into college.  
 Psychological perspective. 
SEEK is also grounded in psychological theory. Bean and Eaton (2001-2002) suggested 
that a student’s decision to depart from college may be best understood in terms of psychological 
theories and processes. Rather than focusing on the degree to which students engage in their 
environment as an antecedent to the decision to persist or not to persist, Bean and Eaton posited 
that individual psychological processes form the foundation for retention decisions. In this light, 
academic and social integration can be seen as outcomes of psychological characteristics and 
processes. They conjectured that the following psychological theories are useful in helping to 
explain retention: attitude-behavior theory, coping (approach/avoidance) theory, self-efficacy 
theory, and attribution (locus of control) theory. 
 Most germane to the SEEK program are Bean and Eaton’s suggestion that institutions 
can help students to develop the attitudes and beliefs suggested in the aforementioned 
psychological theories through careful, deliberate programming. SEEK programs attempt to do 
just this. Freshman orientation seminars, mentoring, and learning communities are among the 
vehicles the program uses to enhance students’ development of internal loci of control, and 
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positive attitudes toward attending college and learning. Students are taught to take responsibility 
for their success and to develop self-regulated learning strategies to help enhance their chances 
for positive outcomes. 
SEEK further addresses potential psychological inhibitors to success by requiring all new 
students, in the summer before beginning their college coursework, to complete the Learning and 
Study Skills Inventory (LASSI). The LASSI identifies students' awareness about and use of 
learning and study strategies related to skill, will, and self-regulation components of strategic 
learning. The focus is on both covert and overt thoughts, behaviors, attitudes, and beliefs relating 
to successful learning and can be altered through educational interventions (Weinstein & Palmer, 
2002). These factors reportedly contribute significantly to success in college and can be learned 
or enhanced through deliberate educational programming. The SEEK program uses the scores on 
the LASSI to develop customized advisement and counseling sessions where professional staff 
work with students to develop strategies to enhance their learning. 
Economic perspective. 
SEEK is also partially rooted is the economic perspective, which focuses on examining 
how prices, student subsidies, and various forms of financial assistance influence the ability of 
students to persist (St. John, Cabrera, Nora, & Asker, 2000). This perspective is based on human 
capital theory (Becker, 1964), which holds that if the perceived costs of staying in school 
outweigh the benefits associated with persisting and eventually earning a degree, the student will 
choose to leave college (Habley, Bloom, & Robbins, 2012). The logic behind government 
policies that target subsidies to low-income students and other populations is based largely on 
this perspective owing to the fact that these grants are designed to increase the benefits derived 
from attending college (Cabrera, Stempen, & Hansen, 1990). 
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The SEEK program subscribes to this perspective by providing students with enhanced 
financial support. As a benefit for enrolling in the program, all students are eligible for subsidies 
that cover the cost of fees and supplies, which are usually not part of most financial aid 
packages. Moreover, eligibility for aid, often capped after four years for traditional students, is 
extended for one additional year, providing students with extra time to complete their degrees 
without the anxiety associated with how they are going to pay for tuition and associated fees.  
Recent writing in this area has attempted to merge the economic perspective with the 
student-institution fit perspective posited by Tinto, Astin, Bean and others (Cabrera, Castaneda, 
Nora, & Hengstler, 1992; St. John et al., 2000). Until Tinto revised his theory in 1993 to 
incorporate finances as a factor in persistence behaviors, economic considerations were 
disregarded as a potential cause. The underlying assumption was that once a decision to enroll 
was made, financial need was met (St. John et al., 2000). However, Cabrera et al. (1992) 
postulated that finances, and perhaps as importantly, perceptions about finances, help to remove 
or reduce students’ barriers to participate in the academic and social environments. Students, 
unencumbered by financial concerns, can reduce their need to work long hours, freeing them 
from pre-occupation of thought about how they are going to finance their education. The SEEK 
program encourages students to become involved in clubs, student government, and other 
extracurricular activities, and the generous aid packages provided to students are designed to 
discourage their need to be simultaneously employed while attending school. 
Academic momentum perspective. 
A more recent line of research on student success with which SEEK seems to be well 
aligned is based on the notion of academic momentum. Pioneered by Adelman (1999, 2006), 
momentum posits that the rate at which a student accumulates credits and proceeds through 
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college is correlated with degree attainment. Research conducted on two large national cohorts of 
students (NELS:88 and the sophomore cohort of the High School and Beyond study) revealed 
that among the most predictive variables of bachelor’s degree attainment were fewer than 20 
credits earned in the first year, and the number of drops, withdrawals, and incompletes a student 
has over the course of their academic careers. Stopping out of college, for any length of time, 
was also a very strong predictor of degree attainment. A follow-up study by Attewell, Heil, and 
Reisel (2012), using propensity scores to compare a similarly constructed comparison group 
found that effects of enrolling part-time, or with less than 12 credits in the first semester, 
significantly lowers a student’s chance of completing a bachelor’s degree within eight years.  
SEEK helps students gain and preserve academic momentum in several ways. First, in 
order to remain enrolled in the program, full-time status is required. This is not to say that 
students do not occasionally fall below the full-time threshold, but program administrators and 
advisors make every effort to ensure that students complete and succeed in their classes so that 
they remain on a path toward finishing their degree in a timely fashion. Students in danger of 
failing are flagged, monitored, and frequently consulted to develop a better understanding as to 
why they are experiencing difficulties. Potential obstacles to success are also identified. A 
personalized plan of action is then developed for each student. Second, students have access to a 
dedicated learning center where they can receive supplemental instruction in courses where they 
are experiencing difficulties. This extra support is designed to diminish the likelihood of 
dropping, withdrawing from, or failing a course. Last, momentum is facilitated through block 
scheduling in their first year, which helps to build the social networks upon which students rely 
for peer support and encouragement. 
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To summarize, a substantial amount of research has sought to explain why some students 
succeed in college and others do not (Tinto, 2006; 2012; Habley et al., 2012). Various theoretical 
perspectives have been put forth to explain the behavior of student departure, for example, but no 
one perspective is comprehensive enough to encompass all of the factors that contribute to 
student persistence and success. Part of the reason may be because several of these perspectives 
are interrelated. Attewell et al. (2012) suggested, for example, that integration may in fact be an 
intervening variable between momentum and degree completion. That is, taking more courses 
may better integrate students into college life as compared to taking a part-time load. In a similar 
vein, they also posited that achieving competence in the first year may help to increase one’s 
feelings of self-efficacy and academic self-concept, which are two of the psychological 
constructs identified by Bean and Eaton (2000-2001) believed to increase persistence and 
eventually degree attainment (Bandura, 1997; Zimmerman, 2000). 
The SEEK program appears to incorporate aspects of each of the above perspectives into 
its mission. The programs and services it provides are designed to promote academic and social 
engagement, encourage high levels of self-efficacy, ease the financial burden of attending full 
time, and facilitate continuous enrollment throughout college. However, despite these efforts, 
many students are not successful. As others have pointed out, given all the knowledge we have 
gained over the past 40 years, particularly in the study of student retention, collectively, 
institutions have not been able to translate this knowledge into developing effective strategies to 
enhance outcomes (Carey, 2005). This view was best summed up by Tinto (2006) when he 
stated, “It is one thing to know why students leave; it is another to know what institutions can do 
to help students stay and succeed” (p. 6). It is to the latter point I now turn, as I review the 
literature on the effectiveness of opportunity programs. 
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Educational Opportunity Programs 
Since the 1960s and especially over the past thirty years, a time Tinto (2012) described as 
a period of student “involvement,” a number of programs and services have been designed to 
increase access to higher education and to improve retention and graduation rates of students, 
once enrolled. Among the first were Educational Opportunity Programs (EOPs). EOPs were 
designed to provide disadvantaged students with the ability to attend college when they might 
not have otherwise been able to. Although a few programs had existed for “at-risk” youth 
historically, it was not until the turbulent social and political climate of the 1960s that state and 
federal governments began to fund programs for economically and educationally deprived 
groups (Allen, 1976; Kulik, Kulik, & Scwalb, 1983). 
 New York was among the first states to create such programs. In 1965, the state 
legislature passed the City University Supplemental Aid and Construction Act, which established 
SEEK within CUNY. The rationale, which led to the establishment of a college program for the 
disadvantaged, was straightforward. There were large numbers of high school graduates who had 
the potential for completing college work, but because of social, financial, and educational 
challenges, these individuals could never be expected to obtain a college education. The initial 
state allocation was for $1 million dollars for "one thousand graduates of high schools in the City 
of New York who shall be residents of designated poverty areas" (New York Legislative 
Commission on Expenditure Review, 1974, p. 5). Initial programs were created at three of 
CUNY’s senior colleges: City, Brooklyn, and Queens Colleges. In the years that followed, 
similar programs were established at New York’s SUNY colleges (1967) and in 1969 at the 
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 At the federal level, efforts were also undertaken at about the same time to expand access 
to higher education. In 1968, Congress passed the Higher Education Amendments (HEA), 
amendments to the landmark Elementary and Secondary Education Act (ESEA) of 1965. One of 
the programs created by this legislation was the Special Services for Disadvantaged Students, 
later renamed Student Support Services (SSS). It was part of a three-program initiative 
collectively known as the TRIO programs, which has since expanded to eight programs that are 
designed to identify and provide services for individuals from disadvantaged backgrounds. SSS 
has three major goals:  
 to increase the college retention and graduation rates of program eligible students;  
 to increase the transfer rates of eligible students from two to four year colleges; and 
 to foster an institutional climate supportive of success for low income, first generation 
college students and students with disabilities (Thomas et al., 1998). 
 Mirroring the growth in college participation rates, enrollments in opportunity programs 
have increased exponentially since their creation more than fifty years ago. It is estimated that 
over 200,000 students at 1,028 institutions are currently enrolled in federal SSS programs 
(Brody, 1969; U.S. Department of Education, 2015). At CUNY, the SEEK program enrolled 
over 8,000 students in 2015 at its senior colleges, up from 1,256 at its inception in 1967 (CUNY 
Office of Institutional Research and Assessment, 2015) 
 Despite being in existence for fifty years and having become well ingrained into the 
fabric of hundreds of institutions nationwide, surprisingly little is known about how effective 
EOPs are in helping to facilitate student achievement of commonly recognized indicators of 
student success, such as grade point average, retention and graduation (Chaney et al., 1997; 
Swail, 2000; Somchanhmavong, 2009). While federal, state, and university systems require 
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institutions to collect data on student progress and to provide summary information annually, 
these reports tend to be descriptive in nature, providing little insight into how effective the 
programs really are. A review of the literature on educational opportunity programs reveals wide 
gaps, with just a few studies examining programs with similar aims, and none are specific to 
SEEK. Moreover, much of the research on at-risk and disadvantaged students is not focused on 
comprehensive programs, which provide students with a variety of programming and support 
services. In this section, some of these studies will be examined. In addition, because of scant 
literature on EOPs, in the following section attention will be given to research related to two 
services most often provided by opportunity programs, namely counseling and tutoring. 
 Among the first to examine an educational opportunity program was Mack (1974), who 
found no difference between the pre-registration variables of EOP graduates and non-graduates, 
which according to him, suggested that there may be non-cognitive factors affecting success. 
Perhaps most interesting about Mack’s study was his prescient observation that “A relative 
dearth of information is available which compares educational opportunity program graduates 
with educational opportunity non-graduates” (p. 39). 
 A pair of Department of Education funded evaluation studies in 1975 (Davis, 
Burkheimer, & Borders-Patterson) and 1983 (Coulson & Bradford) examined the impact of SSS 
on student performance. The first, contracted to the Educational Test Service (ETS), found no 
evidence that participation in special support services activities related to improved academic 
performance beyond which could be expected over performance as measured by high school 
GPA. The second follow-up study found that moderate use of academic support services in the 
freshman year were associated with better outcomes (i.e., persistence, progress, and GPA), but 
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intensive use of services were not. Furthermore, academic services received after the freshman 
year were associated with poorer long-term outcomes (Coulson & Bradford, 1983). 
 In a single site study, Abrams and Jernigan (1984) were among the first to investigate the 
relationship between low preadmission credentials and participation in a support program 
designed for at-risk students. They found that the number of hours spent using support services 
and the number of tutor contacts correlated positively with first semester GPA. They further 
concluded that two preadmission variables, high school average and SAT scores, were not 
reliable predictors of academic success. 
 The most comprehensive and methodologically rigorous studies on EOPs to date were 
two evaluations commissioned by the U.S. Department of Education in 1997 and 2010. The first 
(Chaney et al., 1997; Chaney et al., 1998), compared grades (GPAs), accumulated credits, and 
the persistence behavior three years after initial enrollment of nearly 3,000 first-time, full-time 
students participating in SSS programs to non-SSS participants with similar characteristics, at 
institutions both with and without SSS programs. Chaney and his colleagues found the SSS 
program to have small but positive statistically significant effects for all three student outcomes 
measured, with the greatest impact occurring in the first year. Specifically, the authors found 
GPAs increased by 0.15, and accumulated credits earned by 1.25 in the first year. The effect on 
retention was a seven percentage point increase from year one to year two. Instructional courses, 
peer tutoring, and workshops appeared to have the largest effect on outcomes, but the effects 
were small because most students received only a modest number of services. Furthermore, the 
degree to which students participated was related to how effective the service was, with greater 
levels of participation resulting in greater impact (Chaney et al., 1997). 
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 The second evaluation (Chaney, 2010) examined the outcomes of the same students six 
years after initial enrollment. The follow-up study found that the amount of services received by 
students in the first year had moderate and lasting positive effects on GPA, credits earned, 
retention, and most importantly, degree completion. 
 One additional related finding of note from the Chaney et al. (1998) study relates to 
retention. The authors surmised that “retention is not determined solely by academic factors, but 
also appears associated with students’ social integration on campus” (p. 212). As evidenced by 
the significant effect that instructional courses had on retention but not on GPA, and the effect of 
workshops designed to orient students to college rather than provide academic services, the 
authors concluded that services with the aim of addressing students’ social integration into 
college appear to be more effective than those programs specifically aimed at academics. This 
finding is similar to numerous others, which have found social integration to be an important 
predictor of student success (Braxton, Sullivan, and Johnson, 1997). 
 More recently, CUNY, in 2015, commissioned an evaluation of its Accelerated Study in 
Associates Program, or ASAP (Scrivener et al., 2015). ASAP, like SEEK, is an EOP that 
provides a slew of “wraparound” support services including enhanced advising, tutoring, and 
financial support. The target population of ASAP is also very similar in that the students it serves 
come from economically disadvantaged households, and have other pre-college characteristics 
that put them at risk of not succeeding in college. However, unlike SEEK, ASAP is designed 
exclusively to increase rates of completion at CUNY’s two-year colleges, where the majority of 
students require additional developmental coursework in math, reading, or writing skills. 
 The ASAP study is noteworthy because it incorporated random assignment in the 
evaluation design. Students were assigned to either ASAP or to the “business as usual” 
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conditions, with the latter group receiving tutoring, advising, and other services traditionally 
offered to community college students. After three years, the authors found that ASAP 
significantly improved students’ academic outcomes. For example, students in ASAP, on 
average, earned more than eight additional credits than their peers, had an 18 point advantage in 
graduation rates, and a nearly eight point advantage in enrollment in four year colleges after 
three years. Positive effects were found for all subgroups of students, which the authors suggest 
show the great promise comprehensive, extended interventions can have on outcomes. However, 
effects associated with exposure to the program were not reported. 
 As the evaluation studies above suggest, EOPs appear to be effective in helping to 
facilitate student success, but unfortunately, there are just a few known comprehensive impact 
evaluation studies conducted in past decades. Thus, to conclude this review, I turn to what the 
literature has to say about a few of the services typically offered by EOPs and their impact on 
student outcomes. In doing so, it is important to point out that while EOPs often provide students 
with similar programs and services, the range of services provided and their emphasis vary from 
program to program. However, as is the case with the SEEK program, students are most 
frequently provided enhanced advising, tutoring (supplemental instruction), and orientation 
services as part of the services received. The individual effects of these services have been the 
focus of research in the past several decades. 
Effects of Counseling and Tutoring on Student Success 
 Counseling in postsecondary education can take many forms and is often delivered by 
both faculty and professional advisors (Kuh et al., 2005). Academic advising, as counseling is 
most often construed, is generally regarded as integral to student success and is probably the 
most common support service offered to students (Chaney et al., 1997). Tinto went so far as to 
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recognize academic advising as being at the core of institutional practices to promote student 
retention as it helps students integrate into the college community (1993).  
Despite efforts over the past two decades to enhance advising at all levels, researchers 
have had difficulty isolating its impact (Kuh et al., 2005). In their comprehensive review of the 
student success literature, Pascarella and Terezini (2005) indicated that academic advising can 
play a role in persistence decisions and enhance the chances of student completion. Tinto (2004) 
concurred, concluding that advising can positively affect retention and graduation for those who 
are academically underprepared or who may not know how to successfully navigate the 
complexities of postsecondary education. Lopez, Clayton, and Yanez (1998) examined the 
effects of intrusive advising on EOP students and found advising to have a positive impact on 
GPA and retention, with both outcomes meeting or exceeding those of students outside of the 
program. And Kolenovic, Linderman, and Karp (2013), in an early review of CUNY’s ASAP 
program, found that a one standard deviation increase in advising meetings resulted in a 53% 
increase of graduating within two years. 
On the other hand, others including Kuh et al. (2006) and Kot (2014) determined that the 
results of academic advising on academic outcomes are not as clear cut. Metzner (1989) for 
example, identified several studies with positive relationships between advising and the 
frequency with which students used this service, but she also found several studies in which there 
was no association between usage and persistence. Robbins et al. (2009) found the number of 
advising sessions to be positively related to first year retention, but negatively related to first-
year cumulative GPA.  
 Access to tutoring is another common characteristic of many EOPs. Tinto and others 
have suggested that supplemental instruction and other tutoring strategies can help enhance 
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student integration into college, which leads to persistence (Tinto, 1993; Pascarella & Terezinini, 
2005). Like counseling, tutoring can take many forms including group, peer, one-on-one with 
faculty/professionals, supplemental instruction (SI), or hybrids of several approaches. SI is most 
consistently utilized by SEEK students, but these students also frequently take advantage of peer 
tutoring which is provided through a dedicated tutoring center available only to SEEK students. 
 As promising as the effects of tutoring may appear intuitively, rigorous empirical studies 
of the impacts of tutoring on outcomes are generally lacking, and those that have been conducted 
produced mixed results. For example, Rheinheimer, Grace-Odeleye, Francois, and Kusorgbor 
(2010), investigated the effects of tutoring on students enrolled in a state-funded EOP program in 
Pennsylvania. They found that tutoring significantly improved academic performance as 
measured by GPA and the number of credits earned toward graduation. Tutoring was also a 
significant predictor of retention. An earlier study by Abrams and Jernigan (1984) on at-risk 
students produced similar results with the authors going so far as to suggest that institutions 
encourage or even require students to participate in support programs such as tutoring. A study 
on underprepared students also showed a positive relationship between small group tutoring and 
credits earned after the first year (House & Wohlt, 1990). However, these studies all had major 
shortcomings in that they either did not adequately control for students’ pre-college performance 
or did not have an adequate control condition. 
 The evaluation of SSS programs by Chaney et al. (1997) was among the most 
methodologically sound studies. The authors found that those students who utilized peer tutoring 
had better outcomes compared to those who did not. Specifically, they found peer tutoring 
resulted in .12 and .08 increases GPA in the first and second years, respectively. They also found 
that peer tutoring resulted in an additional 1.47 credits earned after the first year and 1.15 credits 
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in the second, and that participation in tutoring was associated with a five point increase in the 
first-to-second year retention rate. Another study that attempted to control for incoming variables 
was conducted by Andress-Matin (2012). Controlling for pre-college schooling experiences, 
family background characteristics, and individual attributes, Andress-Matin sought to determine 
whether the number of tutoring sessions attended by first-year students was useful in predicting 
first year GPA and retention. The results revealed that peer-to-peer tutoring was not effective in 
predicting first year college GPA or persistence to the sophomore year. 
 A fundamental issue when studying the effects of specific support services is isolating 
their impacts. Another related issue concerns self-selection bias, meaning those at most risk of 
performing poorly are often the least likely to seek advisement or tutoring support when needed; 
while those seeking it out may be more motivated to do so (Reheinhamer et al., 2010). This 
dearth of research has left policy makers and practitioners largely in the dark when it comes to 
developing programs and enacting policies that will enhance student success. As Tinto (2102) 
eloquently pointed out, “though we have learned much over the past thirty years on why students 
leave college, we have not yet fully explored what institutions can do to help more students stay 
and succeed” (p. 263). The need to gain a better understanding of what institutions can do to 
facilitate student success is particularly acute for disadvantaged students, who are most at risk of 
not achieving positive outcomes. Some research has been conducted to recognize policies and 
institutional actions that enhance student success for this population, but much more work needs 
to be done if we expect the nation to achieve the college completion goals set forth by 
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Chapter 3: Methods 
 This section describes the research methods utilized to conduct the current study. It 
covers the rationale for the study, the research questions, design, sample, student outcomes, 
missing data, comparison group explanation, and data analysis techniques. 
Rationale 
 The program theory for SEEK is explicit. By providing students with specialized support, 
enrichment programs, and activities, the SEEK program provides students with tools to 
overcome obstacles that their background characteristics suggest should inhibit their ability to 
achieve positive outcomes in college. Yet, despite being in existence for fifty years, no known 
empirical impact study exists of the program. Aside from annual descriptive reports that provide 
limited evidence of program effectiveness, we do not fully know how well the program helps 
facilitate student achievement or even which aspects of the program are most beneficial to 
students. Evaluation studies of programs with similar goals at the four-year level (i.e., the 
aforementioned evaluations of the federal TRIO program) provide some useful information and 
suggest that comprehensive support programs positively affect disadvantaged students, but 
research on these programs are scant and dated. Further, while the criteria for entry into SSS and 
SEEK are similar, they are not the same. Thus to date, we have had little knowledge of the 
effectiveness of the SEEK program. 
 The aforementioned evaluation study of the ASAP program at CUNY’S community 
colleges, which SEEK appears to be a precursor for, also suggests that comprehensive, extended 
interventions improve outcomes at the two-year level. In fact, according to the evaluators, the 
effects are the largest found in any of their evaluations of community college reforms (Scrivener 
et al., 2015). However, like SSS, the students serviced by ASAP are not identical to those who 
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enroll in the SEEK program. Moreover, the services provided, while very similar, differ in 
several important ways that could be the cause of favorable outcomes. For example, students in 
ASAP receive free transportation vouchers which are not offered to SEEK students. 
 In this study, I attempted to fill gaps in the existing literature on the impact of EOP 
programs by building on the previous evaluations of programs with similar aims, most notably 
the federal SSS TRIO program and the ASAP program for CUNY community college students. 
This current study, the first known examination of the SEEK program at a college within the 
City University of New York, could serve as a future pilot for a much larger, more 
comprehensive study throughout the university system. 
Research Questions 
 The following research questions, organized by outcome, will guide the study. 
Grade Point Averages: 
1. Are there differences in the mean grade point averages between SEEK and 
similar non-SEEK students in the first semester, in the second semester, and in 
cumulative GPA at the conclusion of the first and second years (overall effects)? 
2. Is exposure to the SEEK program’s services, as measured by the frequency of 
counseling and learning center visits, associated with grade point averages in the 
first semester, in the second semester, and in cumulative GPA at the conclusion of 
the first and second years (program participation effects)? 
Credits Earned: 
3. Are there differences in the number of credits earned in the first and second 
 semesters, in year two, and at the end of the first and second years between 
 SEEK and similar non-SEEK students (overall effects)? 
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4. Is exposure to the SEEK program’s services, as measured by the frequency of 
counseling and learning center visits, associated with the number of credits 
earned in the first and second semesters, in the second year, and at the end of the 
first and second years (program participation effects)? 
Retention: 
5. Are there differences in the rates of retention to the second and third years 
between SEEK and similar non-SEEK students within the institution of initial 
enrollment and within the university (overall effects)? 
6. Is exposure to the SEEK program’s services, as measured by the counseling and 
learning center visits, associated with students’ rates of retention and persistence 
to the second and third years within the institution of initial enrollment and within 
the university (program participation effects)? 
Study Design 
 Weiss (1997) defines evaluation as “the systematic assessment of the operation and/or the 
outcomes of a program or policy, compared to a set of explicit or implicit standards, as a means 
of contributing to the improvement of a program or policy” (p. 4). With this definition in mind, 
the proposed study will be designed as a quasi-experimental, longitudinal evaluation using pre-
existing data on student background characteristics and outcomes. Many of the background 
characteristics were discussed above as being influential in terms helping to predict student 
achievement. The outcomes are standard metrics used throughout higher education and by policy 
makers as determinants of student success and were derived from the institution’s student 
information system (SIS). The focus of this evaluation is on the program’s primary stakeholders, 
namely students enrolled in the program. The methods employed resemble those used in the 
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aforementioned evaluation of the SSS program conducted by Chaney et al. (1997), which 
involved constructing a comparison group of non-SEEK students using propensity scores, details 
of which are explained below. 
Sample 
  
 Study participants consisted of two groups: (a) students enrolled in the SEEK program at 
one college within the City University of New York, and (b) a constructed comparison group of 
students who were admitted through traditional admissions procedures to the same institution 
and who did not participate in the SEEK program. Full-time cohorts, consisting of students 
entering the college for the first time in fall semesters beginning in fall 2008 and ending in fall 
2014, were included in this study. SEEK students are identified as such via an indicator within 
the university’s SIS, while non-SEEK participants have no such indicator. The SEEK sample 
consisted of 1,359 students enrolling for the first time in each of the seven fall terms; the non-
SEEK sample consisted of 3,242 new students enrolling over the same period. Cohort sizes range 
from 517 (fall 2012) to 987 (fall 2008). Students were followed for a period of two academic 
years from the time they first enrolled in the institution. Students admitted to the university’s 
honor’s program were excluded from the sample, as these students were deemed too different 
from the general student population because their high school averages and test scores were 
significantly higher than the preponderance of students in the initial cohorts. Three percent of the 
population across all seven cohorts, 143 students in total, were excluded for this reason. The final 
sample size consisted of 4,601 students. 
 Table 2 provides the descriptive statistics for the key variables used in this study. On 
average, students in the SEEK condition had lower high school grades and standardized test 
scores, and had familial and background characteristics that put them at a higher risk of not 
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succeeding in college. These data reflect averages before imputation of missing values, which 
are explained in forthcoming pages. A complete description of the variables can be found in 
Appendix A. 
Table 2  
 
Covariates Used in Study (Before Imputation) 






  Mean SD Mean SD 
H.S. average 82.5 4.9 84.0 5.1 
H.S. average - English 83.1 6.1 84.0 6.2 
H.S. average - math 79.1 8.7 81.6 7.8 
SAT verbal 420.3 55.9 480.3 63.2 
SAT math 435.9 60.2 494.8 60.1 
HS college prep units 16.8 2.5 17.5 2.9 
Female .698 .005 .610 .005 
Entry Age 18.4 .008 18.8 .025 
Ethnicity     
  Non-Resident Alien .018 .132 .059 .236 
  Black, non-Hispanic .177 .382 .252 .434 
  American Indian .004 .061 .002 .046 
  Asian or Pacific Islander .068 .252 .110 .313 
  Hispanic .715 .451 .495 .500 
  White, Non-Hispanic .018 .132 081 .274 
Dependent  .938 .241 .920 .272 
Pell aid indicator .836 .370 .548 .498 
Economically disadvantaged .983 .128 .778 .401 
First generation .554 .497 .393 .488 
Limited English proficiency .325 .469 .207 .401 
   
Methods for Addressing Selection to Measure Overall Effects 
Randomized controlled trials (RCTs) are considered the gold standard when measuring 
the causal effects of interventions and treatments. Over repeated trials, randomization ensures 
that observed and unobserved baseline characteristics are distributed evenly across conditions, 
thus making inferences about treatment effects straightforward (Austin, 2011). In studies using 
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non-experimental data, where assignment to the treatment condition is nonrandom, measuring 
the effects of treatments is much more complicated. In these types of studies, individuals often 
choose whether they participate in a program or intervention. The self-selection nature of the 
treatment can lead to biased effect estimates unless statistical adjustments are made to account 
for systematic differences between program and non-program participants that may be associated 
with the likelihood of receiving treatment and with the outcome. The analysis is further 
complicated by the fact that for any individual, only one treatment state and one outcome can be 
observed at any given time, thus researchers have no data to measure how well the individual 
would have performed were he/she assigned to the other condition. Instead, treatment effects 
must be estimated across students based on observing each student in only one condition. 
Matching techniques are designed to solve this missing data problem as they are intended to 
mimic random assignment as closely as possible through the establishment of groups with 
similar covariate distributions (Garrido et al., 2014). 
In order to measure the effects of the SEEK program on academic performance, a basis 
for knowing how well these students would have performed had they not been in the program is 
needed — the counterfactual condition. Because SEEK students enter college with numerous 
disadvantages known to be associated with poor academic performance, comparing the outcomes 
of traditionally admitted students (non-SEEK) to SEEK students is inappropriate as it could 
underestimate the impact of the program. Therefore, in order to investigate the effects associated 
with the SEEK program, a crucial part of this study involved constructing a comparison group of 
non-SEEK students who are similar in many ways, but who are not exposed to the program. 
There is no agreed upon method for matching participants, but propensity score matching (PSM) 
has emerged as perhaps the most widely used matching technique. PSM has been shown to be a 
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useful tool for estimating the average effect of the treatment on the treated, or ATT (Imbens, 
2004). First developed by Rosenbaum and Rubin (1983), propensity scores are balancing scores 
that summarize all of the covariates into one scalar — the probability of being treated. PSM 
reportedly allows for the estimation of causal effects because it satisfies the ignorability 
assumption (Rubin, 1984), which holds that two people who are similarly conditioned on their 
covariates, are equally likely to have received the treatment. This is commonly represented by 
the following parameter, E(Yi - Y0 | D=1, X), where X are individual characteristics, and D=1 
denotes program participation. 
While there is a lack of consensus as to which variables to include in a propensity score 
model (Austin, 2011), there is general agreement that only baseline covariates should be used. In 
this study, propensity scores were derived by regressing the treatment variable (SEEK status) on 
15 cofounders (explanatory variables), all of which were measured prior to students entering the 
program. Cofounding variables were chosen based on theory, which holds that a mix of family 
background characteristics, individual attributes, and pre-college schooling experiences and 
achievement are determinants of student success. 
It is customary for analysts using matching strategies to consider several methods to test 
both the covariate balance and the model dependency of matched results before moving onto the 
analysis phases of a study (Attewell, Heil, & Reisel, 2012). Methods differ primarily in how 
many individuals remain after matching and the relative weights that different individuals 
receive (Stuart, 2010). Accordingly, three different matching algorithms were employed to 
construct a matched group of non-SEEK students to measure the average effect of treatment on 
students enrolled in the SEEK program. The three matching methods employed mimic those 
used in the abovementioned study of academic momentum by Attewell et al. (2012). 
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The first method used, full “optimal” matching, is presented by Hansen (2004) as a 
variant of full matching, a technique first introduced by Rosenbaum (1991). This matching 
strategy subdivides observational samples into a collection of matched sets of comparable treated 
and control subjects based on their covariate space. Similar to other matching schemes, this 
technique attempts to maximize the balance between each condition; however, unlike more 
conventional one-to-one (1:1) and one-to-many (k ≥ 2) matching routines, which use a fixed-
ratio of control cases for every treated case, the full matching algorithm attempts to minimize the 
global distance between comparable cases by allowing for a variable number of control matches 
for each treated individual. Gu and Rosenbaum (1993) and Hansen (2004) found that full optimal 
matching minimizes variance and reduces bias as compared to conventional matching 
techniques. In this current study, no restrictions were placed on the number of control subjects 
used in any matched set. 
The second approach employed in the study is known as local linear regression (LLR) 
matching. Developed by Heckman, Ichimura, and Todd (1997, 1998), LLR is a non-parametric 
method that involves constructing matches for each treatment individual using weighted 
averages of the outcomes for individuals in the comparison groups. LLR sets a weight of one for 
each treated student, while the weights for those in the control condition are based on how 
similar baseline covariates are with those in the treatment group. Individuals with close matches 
are given higher weights, while lower weights are given to individuals with more distant scores. 
LLR has been found to be better at reducing bias compared to ordinary kernel regression 
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The third method involves weighting by the odds of treatment (Hirano, Imbens, & 
Ridder, 2003). Using this technique, after the propensity scores are derived using logistic 
regression, each student is given a weight to help make the control group representative of the 
treated condition. For students in the control group, the weight is equal to p̂ / 1- p, where p is the 
estimated propensity score from a logistic regression equation. Students in the SEEK program 
are specified as the target population and as such, receive a weight equal to one. This approach to 
matching is a form of inverse probability treatment weighting (IPTW), a common strategy used 
to estimate average treatment effects, or ATE (Austin & Stuart, 2015). 
 Using the 50 imputed datasets created by multiple imputations by chained equations (see 
discussion on Missing Data below), propensity scores were created separately for each group. 
Before deriving these scores, five “test” datasets were selected to examine how well the 
propensity scores and covariates were balanced between each condition. Complete balance was 
not expected, but reasonable balance is needed in order to make valid inferences about 
programmatic effects. The initial specification using the 15 covariates resulted in a poor balance 
between treated and control conditions. When this occurs, the literature describes engaging in an 
iterative process of re-specification, which may include the following remedies: a) dropping 
variables that are less theoretically important, b) re-categorizing variables (e.g., making a 
continuous variable categorical or dichotomous, c) including interactions between variables, or 
d) including higher order terms (Rosenbaum & Rubin, 1984; Austin 2011; Garrido et al., 2014). 
Accordingly, after nearly 50 iterations, a propensity score specification was selected that 
achieved the best (although less than ideal) balance for most of the key covariates across 
treatment and control conditions. 
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 The variables used in the matching procedures are listed below in Table 3. In several 
instances, variables were re-categorized. Six interactions were also added to maximize balance 
between the groups. These too were based on theory, which suggests, for example, that students’ 




Variables Used to Derive Propensity Scores to Match SEEK and Non-SEEK Students  
  
Variable Variable 
    
Pre-College Experiences Individual Attributes 
 High school average (HSA)  Sex (FEM) 
 High school average in English (HSE)  Entry age (AGE) 
 High school average in math (HSM)  Ethnicity (ETH) 
 SAT score verbal (deciles) Interactions 
 SAT score math (deciles)  ECD x CPI 
 High school college prep units (CPI)  PEL x HSA 
Family Background Characteristics  PEL x HSM 
 First generation (FGS)  HSM x CPI 
 Dependent (DPS)  FGS x AGE 
 Limited English proficiency (LEP)  CPI x HSA 
 Pell aid indicator (PEL)   




An issue of concern when performing matching is known as common support. Common 
support is assessed subjectively and assumes substantial overlap in propensity scores between 
treatment and control conditions. It also assumes that distributions between the two conditions 
are similar (Garrido et al., 2014). If these two conditions are not present, control individuals are 
deemed too dissimilar from the treated individuals, thus making them poor points of comparison 
when estimating ATT (Stuart, 2010). Methods exist to maximize common support by limiting 
matches to a specified standard deviation radius (caliper matching). Removing control 
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individuals outside of specified ranges is often beneficial when estimating ATT; however, there 
is great reluctance to discard treatment cases because doing so alters the size of the group that is 
being studied (Crump et al., 2009). In the present study, all cases were “on support,” meaning all 
students were retained in the sample as potential matches. 
Figure 2 shows the degree of overlap in propensity scores between the treatment and 
control groups using matching via odds of treatment weighting. Ideally, the two lines should be 
identical, but given the dissimilarity of baseline characteristics between groups, perfect overlap 
was not expected. However, based on the substantial overlap between conditions, a 
determination was made that the overlap assumption was not violated. Moreover, Figure 2 also 
reveals that the distribution of scores (balance) in the treated and comparison groups are similar, 
thus lending additional support for not rejecting the common support assumption.  
 
  
Figure 2. Distribution of Propensity Scores in Treatment and Control  
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 Notwithstanding the need to achieve adequate overlap of the scores, the primary goal of 
propensity scores should be to induce balance in measured baseline covariates between groups 
(Austin & Stuart, 2011). Matching, therefore, must also be followed by an evaluation of 
covariate balance in the matched and weighted samples. Models with poor balance should be 
rejected and re-specified models created in order to minimize the differences in covariates 
between each condition (Attewell et al., 2012). Fortunately, balance diagnostics are a well-
studied area in the matching literature and numerous authors have proposed metrics to evaluate 
the quality of covariate balance between treatment and control groups. However, Austin and 
Stuart (2015) caution that “the interpretation of balance statistics, is to a certain extent, inherently 
subjective. The degree of imbalance that is acceptable likely depends on the magnitude of the 
effects of the covariate on the outcome” (p. 3676). Currently no consensus has emerged on how 
to best measure the success of a matching procedure (Sekhon, 2011). In the present study, 
evaluating covariate balance was complicated several fold because of the 50 datasets that were 
created as a result of using MICE (see page 51) to impute missing values. Due to the random 
nature of imputation, covariate balance was much better in some datasets than others, which 
meant that overall average covariate balance statistics could not be computed until all of the 
imputed datasets were combined for each of the three matching methods employed in the study.  
 Numerical diagnostics.  
 Austin (2011) has suggested that an examination of similarity between treated and 
untreated conditions should begin with a comparison of the means for continuous variables and a 
comparison of proportions for categorical covariates. The literature also urges analysts to 
reference each covariate’s standardized bias or standardized difference in the means. 
Standardized bias is defined as the difference in means for each covariate, divided by the 
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standard deviation for the full treated group. Norand et al. (2011) have suggested differences of 
0.1 are indicative of negligible differences in the means between groups; others have 
recommended that maximum standardized differences for certain covariates should not exceed 
.10 to .25 (Austin, 2009; Stuart, Lee, & Leacy, 2013). Table 4 provides the balance statistics for 
the original sample and for each of the matching methods employed in the study. The results 
reveal that standardized differences were greatly reduced from the original sample. Mean 
standardized differences were less than 5% for the majority of the covariates.
 
 







Covariate Balance for Matching Methods  
        
  Original Samples   Optimal Matching    
Local Linear 
Regression Weighting   



































             
HS average 82.08 83.63 32.6  82.54 9.5  82.40 6.6  82.38 3.3 
HS average English 83.05 84.15 18.6  83.47 7.0  83.42 6.2  83.35 4.8 
HS average math 79.41 81.69 29.2  80.06 8.3  80.19 10.0  79.97 1.1 
SAT verbal 419.89 471.68 89.0  413.61 10.8  419.15 1.3  420.22 19.2 
SAT math 435.74 487.60 88.7  438.61 4.9  438.29 4.5  440.10 12.2 
HS college prep units  16.83 17.32 18.2  16.67 6.3  16.87 1.2  16.73 8.1 
Female .70 .61 18.4  .68 4.7  .68 3.4  .70 0.0 
Entry age 18.42 18.77 18.8  18.48 2.7  18.38 2.3  18.43 1.1 
Entry age (rounded) 17.92 18.17 18.3  17.95 2.5  17.84 4.1  17.91 3.6 
Ethnicity 4.34 3.97 26.2  4.29 3.5  4.30 2.9  4.36 4.8 
Pell aid indicator .84 .55 65.7  .82 2.9  .84 1.5  .84 0.1 
Economically disadvantaged .98 .78 66.7  .97 2.9  .99 1.7  .98 1.1 
First-generation status .52 .40 30.8  .51 4.4  .50 5.7  .52 8.0 
Dependent .95 .92 11.3  .94 1.6  .95 0.9  .95 0.3 
Limited English proficiency .33 .21 26.9   .34 3.2   .32 2.2   .33 5.3 
Note. Standardized bias is defined as the difference in means for each covariate, divided by the standard deviation for the treated group. It is sometimes also referred to 
as standardized difference in means. 
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Figure 3 displays graphically the degree to which the standarized difference in the 
means for each of the covariates were reduced as a result of the optimal matching algorithm. 
For all estimates, differeneces were reduced by a substantial amount. In the case of two key 
economic indicators (Pell aid and economically disadvangated), standardized biases were 
reduced more than 20 times, and for several other variables (e.g., SAT scores), biases was 
reduced more than ten-fold. 
   
 
Figure 3. Reduction in the Standarized Bias for Covariates Using Optimal Matching 
 
 
 In addition to inspecting the balance for each covariate, Rubin (2001) suggests 
inspecting global measures of balance for each matching method. He has recommended that 
absolute standardized differences in means should not exceed 25% in order for any post- 
regression adjustments to be trustworthy. He also has recommended that variance ratios should 
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three matched and weighted samples used in the study. In the two instances where the statistics 
were able to be computed, the values were well within acceptable bounds. 
Table 5 
 


























        
Original sample 4,601 1,359 3,242 37.3 26.9 156.5 0.67 
Optimal matching 3,562 1,359 2,203 5.0 4.4 21.7 0.98 
Local Linear 
Regression Weighting 1,963 1,359 604 3.7 2.9 17.9 0.98 
Odds of Treatment 
Weighting 4,601 1,359 3,242 4.9 3.6 N/A N/A 
 
Note. Absolute standardized differences and variance ratios could not be computed using Stata for the Odds of 
Treatment Weighting matching method.   
  
 One last metric worth mentioning are hypothesis tests and p-values. These statistics are 
commonly used to determine whether there are statistical differences between covariates in 
each group. However, recent literature has cautioned against using p-values to measure the 
adequacy of balance between matched and weighted samples (Austin, 2009; Imai, King, & 
Stuart, 2008; Stuart, 2010). For this reason, they were not used as a determinant of match 
quality and are not included here as a result. 
Measuring the Effects of Program Participation 
 From a policy perspective, overall effects may be the most useful metric because they 
help to answer the most salient of policy questions, “Does the program work?” However, from 
a practitioner’s point of view, broad generalizations do not allow for more nuanced analyses 
that might help to determine which specific aspects of the program are most impactful. 
Therefore, this study also measured program effects based on the frequency with which 
students participated in the program. Using data recorded by SEEK program staff over a three-
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year period (2012-2014), effects were measured using data on two of the program’s services: 
visits to the learning center and visits with students’ assigned counselors. Usage data for these 
services was collected by the program for these years using software designed for this purpose. 
 To measure the impacts of these two services, a series of thirteen multiple regression 
models were created to measure effects on each of the aforementioned outcomes (see 
Appendices E, F, and G for complete results). Standard least squares regressions were used to 
estimate program impacts on GPAs and accumulated credits; logistic regressions were used to 
model program impacts on retention and persistence. Each model included two continuous 
variables representing the number of learning center and counseling visits students made either 
in their first semester or in their first year of enrollment. To control for incoming student 
characteristics, all of the baseline covariates described above were included in these models. 
Table 6 provides the descriptive statistics on program usage. As noted earlier, students are 
encouraged to visit with their counselor on at least two occasions in their first year and are 
expected to participate in supplemental instruction in the learning center on a bi-weekly basis in 
their first term. Most students, in fact do participate at desired levels, but in some instances 
students meet far less frequently. 
Table 6 
  
SEEK Program Participation: 2012–2014 
Measures of Program Usage 
No. of students 
making one or 
more visits 
Pct. making 




Counseling visits semester 1 508 88 2.3 1.7 2 
Counseling visits year 1 575 100 4.3 3.2 4 
Learning center visits semester 1 515 89 9.4 7.4 8 
Learning center visits year 1 556 97 16.6 11.3 14 
 
Note. Program participation was recorded by the program staff each time a student met with a counselor or 
visited the learning center. All students are expected to make regular visits to the learning center and with their 
counselor in their first year. 
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Measuring programmatic impacts based on program participation presented several 
methodological challenges. One of these was caused by not having similar usage data for 
students not enrolled in the SEEK program. Non-SEEK students have access to academic 
advisors and to a tutoring center on campus, but because visits are not recorded in the same 
deliberate manner as they are for SEEK students by the program’s staff, the study was unable 
to determine the extent to which non-SEEK students used these services. A second related 
challenge was a consequence of not having program participation data for all seven years of the 
study. Visits to the learning center and with counselors were only captured for the last three 
cohorts (2012-2014); therefore, effects based on program participation could not be directly 
compared to the constructed comparison groups of non-SEEK students described earlier. 
Instead, regression equations had to be used to model the estimated impacts of learning center 
and counseling visits on each set of outcomes for students enrolled in the 2012-2014 cohorts 
only.  
 Another challenge was related to using multiple measures of participation to measure 
programmatic effects. If both learning center and counseling visits were highly correlated, 
including them in the regression models simultaneously could increase standard errors and 
provide an inaccurate estimate of program impacts. To test this concern, correlations between 
program participation variables in the first and second semesters were calculated. The results, 
presented in Table 7, show a moderate correlation between counseling visits in the first and 
second semesters (.349), and a relatively weak association (.216) between learning center visits 
in semester one and two. The relationship between counseling and learning center visits were 
very weak, ranging from -.022 to .081. The implications of these correlations are explained in 
the following pages. 
 




Intercorrelations Between Program Participation Variables 
 (1) (2) (3) (4) 
1. Counseling visits semester 1 ---    
2. Counseling visits semester 2 .349 ---   
3. Learning center visits semester 1 -.022 .011 ---  
4. Learning center visits semester 2 .053 .081 .216 --- 
 
To further account for the concern of multicollinearity in the models, each usage 
variable was included in the regression models separately at first. Post-estimation diagnostics 
were then run to test for the presence of multicollinearity among the explanatory variables. 
Table 8 provides these diagnostics, known as variance inflation factors (VIF), based on one of 
the regression models measuring grade point average in the second semester (other models 
were also tested). According to Chatterjee and Hadi (2012), evidence of multicollinearity exists 
if a variable has a VIF value greater than 10 or has a tolerance level less than 0.1. The VIF 
statistics indicate that multicollinearity does not appear to be a cause for concern.  
Table 8 
 
Multicollinearity Diagnostics for Explanatory Variables: Variance Inflation Factors (VIF) 








Counseling visits year 1 1.10 0.91   Non-Resident Alien 1.46 0.68 
Learning center visits year 1 1.09 0.92   Black 1.11 0.90 
H.S. average 3.87 0.26   American Indian 1.06 0.94 
H.S. average – English 2.88 0.35   Asian 1.17 0.85 
H.S. average – math 2.08 0.48   White 1.05 0.95 
SAT verbal 1.17 0.85 Pell aid indicator 3.06 0.33 
SAT math 1.21 0.83 Economic disadvantaged 1.90 0.53 
HS college prep units  1.14 0.88 First generation status 2.95 0.34 
Female 1.10 0.91 Dependent 1.28 0.78 
Entry age 1.13 0.88 Limited English  1.07 0.93 
 
Note. VIF values <10 and tolerance values <1 suggests multicollinearity is not a cause for concern. Results 
presented modeled GPA in semester 2. Hispanics are the reference group for the ethnicity variable. 
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The last challenge related to how to best estimate the impact of learning center and 
counseling visits on retention. While estimating program effects on GPA and accumulated 
credits using multiple regressions was straightforward, measuring the impacts of program 
participation on retention was complicated by changes to the standard models that allowed for 
indirect effects of program usage on the first two types of outcomes, namely GPAs and 
accumulated credits. 
 The decision to model retention from multiple perspectives was based on two 
considerations. First, in their study of the federal SSS program, Chaney et al., (1997) found that 
GPAs added significant power to their retention models; however, GPA appeared to be affected 
by students’ participation in some of the program’s services. Thus, they concluded if GPAs are 
included, the variables intended to measure the effect of the program may only be measuring 
residual effects after the influence of the program through GPA. Unless GPAs are removed, the 
program participation effects are reduced. The decision to include credits in the regression 
models was based on the academic momentum perspective, which holds that the speed with 
which students earn credits early on in their academic careers is highly predictive of subsequent 
degree completion. Therefore, it follows that retention, as an intervening step toward a degree, 
should also be affected in a significant way by the number of credits a student earns early on in 
college. Isolating the impact of program participation, while also including credits in a 
regression model presented the same dilemma that GPAs did, namely it was hard to decipher 
the pattern of causality of SEEK participation. The following chapter will present each of these 
models. 
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Missing Data 
 As briefly discussed above, both the matching procedure and the measurement of 
treatment effects were complicated because of the presence of missing data for several of the 
key covariates, as well as some of the outcome variables. Because complete datasets are needed 
to derive propensity scores and to carry out subsequent analyses, imputing these values was 
necessary. Missing covariate values were present for a variety of reasons. For example, 
students often fail to complete their federal financial aid forms (FAFSA) in totality or omit 
answers to optional questions that relate to their parents’ levels of education. Similarly, 
colleges themselves sometimes fail to properly record information on incoming students’ high 
school transcripts, which contain important information such as test scores, high school 
coursework, and high school grades.  
Missing values for college GPAs and credits were primarily the result of attrition. In 
other words, students who drop out are no longer accumulating credits or earning a grade point 
average. One way of handling this potential problem would have been to condition on 
enrollment when computing program effects. This approach would have eliminated the need to 
impute missing values, but doing so would have biased the sample, as any effects that may 
have been found would only reflect the outcomes of those students who remained continuously 
enrolled. The net result would have inflated the actual effects of the program. As a result, a 
decision was made to impute missing GPAs and credits for these students.  
 Before imputing any of the missing data, descriptive statistics were calculated to 
determine the magnitude and the pattern of the missing data. Table 9 provides the percentage of 
missingness for each covariate in both the SEEK and non-SEEK conditions. The variable with 
the most missingness, first generation status, is a dichotomous variable indicating whether (or 
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not) either student’s parents attended college. Forty-eight percent of its values were missing. 
Missingness for the remaining incomplete variables ranged from as little at eight percent to as 
much as 18% across conditions. In total, 48% of the observations had complete covariates; 
however, first generation status was by far the cause of most of the missingness. Eighty-three 
percent of observations were missing two or less covariates.  
Table 9 
 






H.S. average 13.6 5.7 
H.S. average – English 16.8 7.1 
H.S. average – math 18.0 17.1 
SAT verbal 18.3 7.3 
SAT math 18.3 7.3 
HS college prep units 13.6 5.7 
Female 0 0 
Entry age 0 0 
Ethnicity 0 0 
Dependent 11.1 1.1 
Pell aid indicator 0 0 
Economically disadvantaged 0 0 
First-generation status 45.7 53.3 
Limited English proficiency 0 0 
 
Note. Fifty-two percent of students were missing data one or more variables. Most 
missingness was the result of incomplete values for first-generation status.  
  
 Multiple imputation generally assumes that the values to be imputed are missing at 
random, or MAR (Little & Rubin, 2002; Rubin, 1976; White, Royston, & Wood, 2010). The 
MAR assumption means that given the observed data, the probability of missingness does not 
depend on unobserved factors. Although the MAR assumption is not directly testable (it is 
ultimately up to the researchers to decide), evidence was found to support its presence. Testing 
this assumption involved creating a series of binary variables (1= missing, 0= not missing), 
followed by an analysis of covariate correlations, wherein the presence of associations between 
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variables with missingness is indicative of MAR. A matrix containing intercorrelations between 
missing and non-missing variables is located in Appendix B. Several logistic regression models 
were also created to model the likelihood of missingness for each variable containing missing 
values. Finding significant coefficients among binary missingness is also indicative of MAR. 
Results of these models (output omitted) also suggested that several variables significantly 
predicted missingness. 
 Following these initial steps, imputations of missing values were performed using 
Multiple Imputation Chained Equations (MICE) using built-in commands in Stata (version 14). 
According to Royston and White (2011), MICE is a popular method in the medical and social 
sciences for imputing missing data and is well suited to handle many different data types 
(continuous, binary, categorical). With MICE, each variable is imputed iteratively using its own 
imputation model, wherein each variable with missing values is regressed on the other variables 
in the dataset. The estimation of a missing value for a given variable is restricted to 
observations that contain values for the variable being estimated. 
 Although MICE may be among the most preferred imputation methods, deciding on the 
appropriate model is more art than science. Therefore, in order to ensure that any future 
analyses are not undermined as the result of a single imputation approach, fifteen imputation 
models were tested. For each model, a three-step diagnostic approach was undertaken. In step 
1, model convergence was examined using trace plots. No convergence problems were evident 
for any of the models. In step 2, observed and imputed values were compared using built-in 
Stata commands (Eddings & Marchenko, 2012). Comparisons from the first and last 
imputations (imputation 50) are presented in Appendix C. These plots suggest that the imputed 
 
   
54 
and observed variables have similar distributions. Step 3 involved regressing select outcomes 
on the covariates. The resulting parameters were compared across all imputation specifications. 
 The imputation model that was eventually adopted after this process imputed missing 
data for the SEEK and non-SEEK conditions separately. Stratifying the imputation model on 
treatment status was performed in order to reduce potential bias caused by interactions between 
each condition and the covariates. The MICE algorithm was used in conjunction with predicted 
mean matching (PMM) to impute missing continuous variables, while logistic regression was 
used to impute the values for two dichotomous variables. PMM (Little, 1988) is a partially 
parametric method wherein imputed values are sampled only from observable values, which 
means that imputed values will never be outside the range of observed values. In the present 
case, missing values were matched with the three closest predicted means, which helps to 
maintain the distribution of the observed values in the missing data (Stata Corp., 2013). To 
avoid bias, the imputation model followed best practices, which recommends including all 
covariates and outcomes to be used in matching and in subsequent analyses.  
 As a final check of the model, after the parameters were estimated in step 3, the 
estimates were compared with the complete case regression, and two diagnostic statistics were 
consulted (Appendix D). The first, relative variance increase (RVI), estimates the effect 
missing data has on the variance of the estimate. In the adopted model, RVI was estimated to 
be 0.103. The closer this number is to zero, the better the model is deemed to have performed 
(Stata Corp., 2013). The second, fraction of missing information (FMI) is directly related to 
RVI and represents the proportion of the total sampling variance that is due to missing data. Its 
interpretation is similar to R2. The largest FMI for this model was 0.374. FMI is also used as a 
barometer for determining how many imputations are needed to derive accurate estimates. 
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According to von Hippel (2009) and White, Royston, and Wood (2011) the “number of 
imputations should be similar to the percentages of cases that are incomplete” (p. 388). Thus, 
given that approximately 50% of the cases were complete, 50 imputed datasets were created. 
Each dataset was later combined using Rubin’s rules to carry out the matching procedure 
(Rubin, 1987).  
Student Outcomes Measures 
 Three measures of student outcomes were developed for this evaluation: student grade 
point averages (GPAs), the total number of credits earned, and retention and persistence at two 
points in time. GPAs are calculated on a four-point scale and are captured on a semester-by-
semester and cumulative basis based on the number of credits earned. GPAs were measured at 
four points:  
 first-term GPA;  
 second-term GPA;  
 cumulative GPA at the end of the first full year;  
 cumulative GPA at the end of the second full year. 
 Credits earned is defined as the number of credits earned toward degree completion and 
is often used as a proxy for students’ commitment and motivation. Credits are generally earned 
in three or four point increments, with each increment representing one passed course. Earned 
credits were measured at five points:  
 credits earned in semester one;  
 credits earned in semester two;  
 cumulative credits at the end of year one;  
 credits earned in year two;  
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 cumulative credits at the end of year two. 
 Retention and persistence were measured based on whether a student officially enrolled 
at the institution or the university in a particular semester. Official enrollment is defined as 
having been enrolled as of the census date, captured several weeks into a traditional 16-week 
semester and is recorded regardless of a student’s full-time or part-time status in the subsequent 
term. In other words, students who may have dropped a course or two resulting in their falling 
below full-time status (12 credits) were counted as having been retained. Retention was 
measured at two points and in two ways: 
 one year retention within the institution (reenrolled in year 2);  
 one year persistence within the university (reenrolled in year 2);  
 two year retention within the institution (reenrolled in year 3); 
 two year persistence within the university (reenrolled in year 3) 
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Chapter 4: Results 
 This chapter presents the short- and intermediate-term effects of the SEEK program on 
three sets of student outcomes: grade point averages, earned credits, and retention and 
persistence through the third year. Before presenting the results, descriptive statistics for each 
outcome (after imputation) for both the SEEK and non-SEEK conditions, but before matching 
are provided in Table 10. These data reveal that non-SEEK students, on average, received 
higher grades and earned more credits, but retained and persisted at slightly lower rates than 
their SEEK counterparts in years two and three. 
Table 10 
 
Descriptive Statistics for Outcomes (After Imputation) 
    SEEK  Non-SEEK 
  (n=1,359)  (n=3,242) 
  Variable Mean SD  Mean SD 
GPAs      
 GPA in semester  1 2.86 0.83  2.91 0.91 
 GPA in semester 2 2.51 1.07  2.63 1.10 
 GPA cumulative - end year 1 2.73 0.83  2.79 0.90 
 GPA cumulative - end year 2 2.58 0.76  2.72 0.76 
Earned Credits      
 Credits earned in semester 1 12.49 3.63  12.94 4.10 
 Credits earned in semester 2 10.75 4.64  11.28 4.90 
 Credits earned - end year 1 23.13 7.53  23.93 8.36 
 Credits earned in year 2 20.31 7.70  21.12 8.07 
 Credits earned - end year 2 38.89 16.64  40.26 18.08 
Retention/Persistence      
 Retention to year 2 .84 .37  .79 .41 
 Persistence to year 2 .86 .35  .82 .38 
 Retention to year 3 .69 .48  .64 .46 
  Persistence to year 3 .76 .43  .72 .45 
 
Correlations between GPAs, credits, and retention/persistence are presented next in 
Table 11. The data show moderate to strong associations between GPAs and credits, but much 









Intercorrelations Between Outcome Variables 
 
 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 
 
  1.  GPA in semester 1 ---             
  2.  GPA in semester 2 .655 ---            
  3.  GPA cumulative - end year 1 .879 .916 ---           
  4.  GPA cumulative - end year 2 .755 .846 .888 ---          
  5.  Credits earned in semester 1 .743 .545 .702 .589 ---         
  6.  Credits earned in  semester 2 .615 .826 .791 .738 .574 ---        
  7.  Credits earned - end year 1 .745 .769 .828 .736 .857 .891 ---       
  8.  Credits earned in year 2 .579 .676 .687 .812 .517 .691 .688 ---      
  9.  Credits earned – end year 2 .614 .675 .707 .743 .654 .747 .805 .850 ---     
10. Retention to Year 2  .406 .451 .477 .427 .423 .496 .536 .425 .595 ---    
11. Persistence to Year 2 .427 .333 .412 .320 .483 .362 .569 .366 .459 .411 ---   
12. Retention to Year 3 .331 .392 .399 .458 .317 .415 .426 .518 .572 .560 .485 ---  
13. Persistence to Year 3 .373 .448 .455 .501 .347 .465 .471 .589 .638 .468 .524 .831 --- 
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Measuring the effects of the SEEK program on GPAs, credits, and retention using 
observational data presented several methodological and analytical challenges, several of which 
were described in detail in the previous chapter. Consequently, the results for each set of 
outcomes are presented from several different perspectives in an effort to provide the reader 
with the most accurate representation of predicted programmatic effects. The results are 
organized by outcome, with the overall effects explained first, followed by results based on 
program usage.  
Effects on Grade Point Averages 
 Grade point averages are among the most widely understood measures of academic 
performance. While some have argued that GPAs often do not reflect how well students are 
learning (Suskie, 2009), they are nonetheless used as barometers of success throughout all 
levels of education. In fact, most colleges require students to maintain minimum averages to 
remain in good academic standing and to enter into certain desired majors. In the current study, 
GPA was examined at four points: first term GPA, second term GPA, cumulative GPA at the 
end of the first year, and cumulative GPA at the end of the second full year. For each of these 
outcomes, both an overall effect and an effect associated with participation with counseling and 
learning center services were examined.  
As provided in Table 12, enrollment in the SEEK program is associated with positive 
overall effects on GPA at all four time points measured. Effects were very similar for each of 
the three matching methods employed, but the local linear regression estimates were 
consistently higher by a small amount. Effects were most pronounced in the first-term, 
resulting in just over a 0.2 increase in GPA on a four-point scale, or slightly less than a half-
letter grade. The average GPA for SEEK students in their first semester was 2.86, or just below 
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the equivalent of a “B” grade average. Program effects remain strong in the second semester, 
ranging from 0.12 to 0.19, depending on the matching procedure employed. Combined, at the 
conclusion of the first year, SEEK students perform better academically than students in the 
non-SEEK condition by more than 0.2 points. After the first year, overall program effects 
remain positive, but diminish. Cumulative GPAs at the conclusion of the second year range 
from 0.057 to slightly more than 0.103 point higher. Mean GPA is also about a half a letter 
grade lower at this point compared to semester one (2.86 vs. 2.58), which may be caused by 
students enrolling in more difficult courses in year two. 
Table 12 
 
Overall Effects on Grade Point Averages (GPAs) 
 













GPA in semester 1 0.216 0.207 0.225 2.86 
GPA in semester 2 0.124 0.140 0.189 2.51 
GPA cumulative - end year 1 0.204 0.205 0.240 2.73 
GPA cumulative - end year 2 0.057 0.079 0.103 2.58 
 
 Figure 4 graphically depicts the results presented in Table 12. The figure further 
illuminates the degree to which SEEK students outperform their non-SEEK peers at all four 
points measured. 
 




Figure 4. Overall Effects on Grade Point Averages 
 
A second way to measure program effectiveness is to examine the degree to which 
students utilized the program. Visits to two of the program’s services, counseling and learning 
center visits, were recorded by SEEK staff using specialized tracking software designed for this 
purpose. Students are required to meet with their assigned counselor at least once in their first 
year, but far fewer do so regularly in semesters that follow. Learning center visits are also 
strongly encouraged in the first year, but attendance is more variable, and also most frequent in 
year one. In order to calculate the predicted effects of learning center and counseling visits on 
GPA, each GPA outcome was regressed on variables measuring the frequency of learning visits 
to these two services (see Table 6). Six interactions included in the matching procedure to 
maximize covariate balance were initially included in these models but were removed after 
each proved not to be statistically significant. The adopted models used to measure the impact 
of participation only included main effects. Regression coefficients for each variable in the 
models are located in Appendix E. 
For first semester GPA, visits in the first 16-week term were used; for the other three 
outcomes, first year visits were utilized. Regression coefficients for learning center and 
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counseling visits are presented in Tables 13 and 14. Controlling for the baseline covariates 
discussed above, learning center visits were associated with positive effects and significantly 
predicted GPA at all four points. In the first term the effect was modest, resulting in a .13 
increase, on average (i.e., 9.4 visits x 0.014). In the second term, the effect was much greater. A 
student visiting the learning center at the mean level in year one (16.6 visits), for example, is 
predicted to have a GPA in the second semester .40 points higher than a student who did not 
visit the learning center at all. This represents more than a half-letter grade or the difference 
between a C+ and a B grade. Cumulative effects at the end of the first year were slightly 
smaller, accounting for the smaller impact of visits in the first fall term. Learning center visits 
continued to have a positive impact well into the second year, resulting in slightly less than a 
full-letter grade increase in GPA (.294), on average. 
Table 13 
 









on GPA at the 
Mean # of Visits 
GPA in semester 1 0.014 .004 .000 .126 .131 
GPA in semester 2 0.024 .003 .000 .263 .400 
GPA cumulative - end year 1 0.018 .003 .000 .253 .301 
GPA cumulative - end year 2 0.018 .002 .000 .266 .294 
 
Note. Estimated effects on GPA at the mean # of visits were calculated by multiplying the average number of 
visits in Table 6 by the estimated coefficients (B). 
 
 The effects of counseling on GPAs are presented next in Table 14. Compared to the 
learning center, the effects of counseling visits are much smaller and statistically speaking, 
show no impact on students’ GPAs at any of the points measured. Students visit with their 
counselors much less frequently than they visit the learning center, thus the coefficients are 
estimated to have a much smaller impact on GPAs for a student visiting at the mean level of 
visits in semester one (2.9) and in the first year (4.3). 
 








  B SE(B) p-value Β 
Estimated Effects 
on GPA at the 
Mean # of Visits 
GPA in semester 1 -0.001 .020 .980 -.000 -.002 
GPA in semester 2 0.020 .012 .096 .064 .086 
GPA cumulative - end year 1 0.007 .010 .513 .026 .028 
GPA cumulative - end year 2 0.005 .008 .545 .027 .021 
 
Note. Estimated effects on GPA at the mean # of visits were calculated by multiplying the average number of 
visits in Table 6 by the estimated coefficients (B). 
 
A noteworthy result in the above table is the very modest negative coefficient for the 
first outcome, and the non-significant results for all four, which suggests that visiting with 
counselors may have been slightly detrimental to students’ GPA in the first semester and had 
no impact in subsequent semesters. As counterintuitive as this may sound, these findings were 
not surprising. Chaney et al. (1997) in their study of the federal TRIO programs found that 
professional counseling was the one usage variable (of six measured) most often associated 
with negative coefficients. It is be possible that some SEEK services may negatively influence 
student outcomes, but it is improbable that visiting with a counselor is one of them. The more 
probable explanation for this result is that students who were performing poorly either: a) 
sought out their counselor for additional support, or more likely; b) were asked by the program 
to meet with their counselor due to sub-par performance. More precisely, there were likely 
systematic differences between those who sought out counselors and those who did not that 
could not be accounted for in the regression equations.  
Effects on Credit Hours 
The second set of outcomes used to measure program effects were total number of 
credits earned by students early-on in their academic careers. Chaney et al. (1997) posited that 
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credits provide a more balanced perspective on student progress than do GPAs alone because 
credits serve as a measure of challenge and commitment. Furthermore, as indicated in the 
discussion on academic momentum, accumulating credits early in one’s academic career has 
been found to be a strong predictor of retention and degree attainment in the longer-term 
(Adelman, 2006; Attewell et al., 2012). 
Mirroring the analyses used to measure program impact on GPAs, credits earned were 
also measured at multiple points and from different perspectives. Table 15 and Figure 5 provide 
the results of the program’s overall effects by comparing SEEK students to the constructed 
comparison groups using the three matching methods. Across all three matching strategies, the 
overall effect of the SEEK program on credits earned revealed similar patterns. In the first 
semester, SEEK students earned one-quarter to more than one-third of a credit more than their 
non-SEEK counterparts (0.22 to 0.38). At the conclusion of a student’s first year, the effect 
continued to remain positive, ranging from .38 credits to more than three-fourths of a credit 
(0.76) depending on the method used. In year two, the effect reversed, meaning that non-SEEK 
students earned more credits than their SEEK counterparts. By the conclusion of the second 
year, SEEK students continued to lag behind, accumulating a half-credit to nearly one full-
credit less than their non-SEEK peers. 
Table 15 
 
Overall Effects on Credits Earned 
 










Mean # of 
credits 
SEEK 
Credits earned in semester 1 0.222 0.257 0.382 12.49 
Credits earned in semester 2 0.083 0.063 0.306 10.75 
Credits earned - end year 1 0.379 0.259 0.761 23.13 
Credits earned in year 2 -0.190 -0.310 -0.079 20.31 
Credits earned - end year 2 -0.910 -0.744 -0.429 38.89 
 




Figure 5. Overall Effects on Credits Earned 
 
One additional noteworthy result from Table 15 relates to the average number of credits 
earned at each point in time. To maintain enrollment in the SEEK program, a student must 
enroll for a minimum of 12 credits per semester (full-time), but as noted above, on average 
students fall short of the 24 credits needed to maintain full-time status for the academic year. 
This result is partly due to students who did not return, but even for those who do, the average 
remained slightly less than the continuously enrolled full-time threshold. This suggests that 
students are withdrawing or failing courses in the second semester at a higher rate than they did 
in their first. In year two, students earned far fewer credits, which would leave many well short 
of the rate needed to accumulate the necessary 120 credits required to earn most undergraduate 
degrees. At this pace, many will be unable to complete their degrees in four or even six years 
without making up additional credits along the way.  
 The impacts of learning center visits on credits earned are presented next in Table 16. 
Visits in the first term were used to measure the impact on credits earned in the first semester, 
while credits earned in year one were used for the remaining outcomes. Similar to the findings 
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for GPA, learning center visits positively predicted the number of earned credits at each point 
studied, while controlling for the remaining covariates. In fact, the relationships between 
learning center visits and credits earned were even stronger than they were for GPA. For all 
five outcomes, learning center visits were statistically significant (p <.001). By the end of the 
first year, for example, students who visited the learning center at the average rate in year one 
(16.6 visits) were predicted to have passed the equivalent of one additional three-credit class 
(earning 3.27 credits more) than those students who did not visit the learning center at all. The 
effect was even more pronounced by the end of the second year, resulting in an average 
increase of 8.75 credits, or the equivalent of nearly three, three-credit courses. The complete set 
of regression coefficients is provided in Appendix F. 
Table 16 
 
Results of Regression Analyses of Learning Center Visits on Credits Earned: 2012–2014 
  
 B SE(B) p-value β 
Estimated 
Effect on 
Credits at the 
Mean # of 
Visits 
Credits earned in semester 1 0.086 .019 .000 .182 0.81 
Credits earned in semester 2 0.099 .016 .000 .259 1.65 
Credits earned - end year 1 0.197 .029 .000 .305 3.27 
Credits earned in year 2 0.182 .023 .000 .304 3.03 
Credits earned - end year 2 0.527 .052 .000 .363 8.75 
 
Note. Estimated effect on credits at the mean # of visits were calculated by multiplying the average number of 
visits in Table 6 by the estimated coefficients (B). 
 
The effect of counseling visits on credits paints a different picture. The coefficients in 
Table 17 suggest that in many instances, the more frequently students meet with their 
counselors, the fewer credits they are predicted to earn. The impact is small, but it once again 
elucidates the difficulty measuring outcomes of students who are disadvantaged. These results, 
like those for GPA, are likely caused by systematic differences between those who seek out 
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counseling and those who do not, even after controlling for numerous student characteristics in 
the regression equations. In fact, subsequent analyses suggest this to be true, as students who 
sought out their counselor more frequently tended to have lower high school averages and took 
fewer college preparedness courses in high school. They were also more economically 
disadvantaged than their peers. The correlations presented in above in Table 7 also bear this 
out, as there are negative associations between visits to the learning center and with counselors. 
Table 17 
 
Results of Regression Analyses of Counseling Visits on Credits Earned: 2012–2014 
 
 B SE(B) p-value β 
Estimated Effect 
on Credits at the 
Mean # of Visits 
Credits earned in semester 1 0.007 .091 .936 .004 0.017 
Credits earned in semester 2 -0.018 .052 .728 -.013 -0.077 
Cumulative credits - end year 1 -0.053 .092 .565 -.023 -0.228 
Credits earned in year 2 0.004 .072 .961 .002 0.016 
Cumulative credits - end year 2 -0.327 .167 .051 -.063 -1.406 
 
Note. Estimated effect on credits at the mean # of visits were calculated by multiplying the average number of 
visits in Table 6 by the estimated coefficients (B). 
 
Effects on Retention and Persistence 
The last set of outcomes studied were retention and persistence. Aside from degree 
completion, retention, or college persistence as it is sometimes more broadly defined, is 
perhaps the most considered metric in the student success literature. Nationwide, 80% of 
students enrolled in four-year institutions return to the college in which they initially enrolled in 
their second year, while about two-thirds are estimated do the same in their junior year (U.S. 
Department of Education, 2016d; Tinto, 2012). A student’s decision to retain (or not) is 
frequently viewed as multi-faceted and complex. It is believed to be related to numerous 
factors, including academic preparation, engagement, and motivation (Demetriou & Schmitz-
Sciborski, 2011). Furthermore, a student’s own initial academic performance is also believed to 
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play a significant role (Adelman, 1999, 2006). As a result, retention was examined from several 
perspectives using different analytical approaches. 
 First, the overall impact of the SEEK program on retention was measured by comparing 
the retention rates of students enrolled in SEEK to those in the constructed comparison groups. 
Table 18 shows the rates at which SEEK and similar non-SEEK students returned to the 
institution in which they initially enrolled using the three matching and weighting strategies. 
The results for each method were very similar, varying by less than two points for both 
outcomes. SEEK students were retained at a significantly higher rate than their non-SEEK 
peers in the second year (fall-to-fall); the difference approached eight percentage points. 
Although retention to the third year remained slightly higher, the effect was reduced by more 
than half across the three matching methods 
Table 18 
 
Overall Effects on Retention at the Same Institution  
 













Retention to year 2 83.7 75.9 77.6 76.2 
   Difference   7.8 6.1 7.6 
Retention to year 3 69.7 67.3 66.5 67.1 
   Difference   2.4 3.2 2.6 
 
 The same analysis was performed using a more expansive view of retention, known as 
college persistence, defined as reenrollment in any institution within the City University of 
New York during the same period. The results presented in Table 19 reveal a similar pattern to 
the within institution retention results presented in Table 18, specifically, compared to their 
peers, SEEK students reenroll at much higher rates in year two, but the rate of persistence 
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within the university is reduced in year three. It should be noted that the results in Table 19 are 
believed to be an accurate representation of overall college persistence, as most CUNY students 
who do transfer at some point, reenroll at a one of CUNY’s sister institutions rather than 
enrolling in an institution outside of the university system. 
Table 19 
 
Overall Effects of Persistence within the University 
 













Persistence to year 2 85.8 79.0 81.4 80.2 
   Difference   6.8 4.4 5.6 
Persistence to year 3 76.2 75.1 73.9 73.7 
   Difference   1.1 2.3 2.5 
 
 A secondary finding of note relates to transfers. Both Tables 18 and 19 reveal that 
slightly higher percentages of non-SEEK students transfer to other institutions within the 
university system than do SEEK students. This finding is reflected in the spread between those 
retained within the institution as compared to those persisting within the university. For 
example, almost all SEEK students who return the following year do so at the institution in 
which they began (83.7% vs. 85.8%), while fewer non-SEEK students do the same (75.9% vs. 
79.0% using optimal matching). In year three, the spread for SEEK students remains relatively 
small (69.7% vs. 76.2%). 
 Figure 6 graphically displays the results presented in Tables 18 and 19 using the three 
matching methods. The top two sets of bars show the retention and persistence results from the 
first to the second year, while the two bottom sets of bars display the retention and persistence 
results to year three. 
 
   
70 
Figure 6. Overall Effects on Retention and Persistence 
 
 The last set of analysis examined the average impact of program participation on 
second- and third-year retention and persistence rates (see Appendix G). Once again, learning 
center and counseling visits were used to model these effects; however, unlike the previous 
outcomes, several analytical approaches were taken with these outcomes. In the first, retention 
was regressed on baseline covariates and visits using logistic regression. The results of these 
models are presented in Table 20. 
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Model 1: Results of Regression Analyses of Counseling and Learning Center Visits 
on Retention and Persistence: 2012–2014 
 















Returned to Same Institution 
     
  Returned in year 2 
    
.139 
 Learning Center Visits .083 .016 .000 1.086  
 Counseling Visits -.005 .040 .893      .995  
  Returned in year 3     .117 
 Learning Center Visits .040 .011 .010 1.039  
  Counseling Visits .019 .049 .696  1.020   
Returned to the University      
  Returned in year 2     .203 
 Learning Center Visits .116 .020 .000 1.123  
 Counseling Visits -.001 .045 .977 .999  
  Returned in year 3     .168 
 Learning Center Visits .054 .016 .000 1.055  
  Counseling Visits -.123 .057 .730 .977   
 
 As was the case with GPA and credit hours, visits to the SEEK learning center produced 
the largest effects. In year two, each visit to the learning center is estimated to increase the odds 
of retaining within the institution by more than 8% and within the university by 12%. The 
effects associated with visits to the learning center decreased slightly in year three for both 
retention and persistence but remained positive and significant in both cases. Counseling visits, 
on the other hand, revealed similar negative patterns displayed in the earlier analyses of GPAs 
and accumulated credits. In three cases, the odds ratios were less than one, meaning visits were 
associated with lower retention and persistence rates. In year two the odds of reenrollment 
decreased by less than one percent, -0.005 and -0.001, within the institution and the university 
respectively. In year three, there was a negative effect associated with counseling visits on 
persistence but it was not statistically significant. 
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 A second approach to estimating the program’s impact on retention involved adding 
students’ GPAs into a new set of regression models (Table 21). This decision was made based 
on the notion that GPAs, as the primary measures of academic performance, likely influences a 
student’s decision on whether to continue attending college. If a student performs well in the 
first year, logic follows that the student may develop the self-efficacy to be successful 
academically in college and decide to continue. This favorable outlook, which Tinto and others 
describe as academic engagement, may at least partially influence a student’s decision to 
reenroll the following year.  
Table 21 
 
Model 2: Results of Regression Analyses of Counseling and Learning Center Visits 
and GPA on Retention and Persistence: 2012–2014 
P 





Returned to Same Institution      
  Returned in year 2     .342 
 Learning Center Visits 0.040 .017 .019 1.041  
 Counseling Visits -0.031 .044 .485 0.969  
  Returned in year 3     .230 
 Learning Center Visits 0.013 .013 .250 1.012  
  Counseling Visits 0.024 .054 .661 1.024   
Returned to the University      
  Returned in year 2     .495 
 Learning Center Visits 0.056 .024 .019 1.058  
 Counseling Visits -0.025 .055 .647 0.958  
  Returned in year 3     .347 
 Learning Center Visits 0.009 .018 .620 1.009  
  Counseling Visits -0.038 .066 .559 0.962   
   
 In the TRIO evaluation studies mentioned throughout, Chaney et al. (1997) found that 
the addition of GPAs added considerably to the predictive power of the retention model, and 
the findings presented in Table 21 show a similar result. Pseudo R2 within the institution in 
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year 2, for example, increased from .139 to .342 after inclusion of cumulative first year GPA 
into the model. The effects on retention within the university were even larger, increasing the 
predictive power of the model as measured by pseudo R2 from .203 to .495. The effect of 
learning center visits was no longer statistically significant with the addition of GPA in year 
two, although the effect remained positive. This last finding suggests that because GPA is also 
affected by program visits, the effect of visits on retention may only be measuring residual 
effects after the influence of visits through GPAs are removed.  
The final set of models presented in Table 22 includes the addition of earned credits 
(Model 3). Chaney and his colleagues (1997) did not take this last approach to measuring 
retention, but the academic momentum literature suggests that the rate at which students earn 
credits has a positive and statistically significant impact on their likelihood of completing a 
degree. Therefore, it follows that earning credits should also have a similarly significant impact 
on retention in both the second and third years. 
Table 22 
 
Model 3: Results of Regression Analyses of Counseling and Learning Center Visits, 
GPA, and Earned Credits on Retention and Persistence: 2012–2014 
 





Returned to Same Institution       
  Returned in year 2      .367 
 Learning Center Visits 0.026 .017 .127  1.027  
 Counseling Visits -0.020 .045 .661  0.980  
  Returned in year 3      .310 
 Learning Center Visits -0.003 .014 .806  .997  
  Counseling Visits 0.056 .058 .333   1.058   
Returned to the University       
  Returned in year 2      .512 
 Learning Center Visits 0.040 .024 .105  1.040  
 Counseling Visits -0.013 .055 .804  0.986  
  Returned in year 3      .491 
 Learning Center Visits -0.021 .019 .263  0.979  
  Counseling Visits 0.004 .074 .949   1.004   
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The results displayed in Table 22 reveal that the addition of credits adds significant 
explanatory power to the prediction of retention within the institution and persistence within 
the university. For example, Pseudo R2 increased for the model predicting student retention 
within the university in year 3 from .347 to .491. The inclusion of credits in the models, 
however, further diminished the effects associated with visits to the learning center and with 
counselors. The increase in odds associated with learning center visits on third-year retention 
reduced from 1.3% in model 2 to negative (-.03%) in Model 3. When credits (and to a lesser 
degree, GPAs) are included in the model, the effects of SEEK participation were likely already 
being captured through their inclusion. Because SEEK participation significantly impacted 
credits earned and GPA, Tables 21 and 22 likely underestimate the impact of program 
participation on retention and persistence.  
The last table presents the model summaries of SEEK program usage on retention and 
persistence explained above. Table 23 reveals that for each outcome measured, the addition of 
GPAs and credits adds significant explanatory power to the model. In the case of Model 3 for 
retention within the institution, Pseudo R2 is more than 50% (.512). The likelihood ratio tests 
reveal the significant improvement in the goodness of fit with addition of GPA and credits.  
  
 




Model Summary of Retention and Persistence Effects 
   
 Model 1 (M1) Model 2 (M2) Model 3 (M3) 
 
--- Within the Institution – Year 2 --- 
-2LL 429.53 328.45 315.94 
χ2 69.40, df=20, p<.001 170.49, df=21, p<.001 182.99, df=22, p<.001 
Pseudo R2 .139 .342 .367 
N 575 575 575 
LR test (p-value)  *** ** 
--- Within the Institution – Year 3 --- 
-2LL 361.70 313.06 277.03 
χ2 38.69, df=19, p<.05 88.34, df=20, p<.001 124.36, df=21, p<.001 
Pseudo R2 .117 .230 .310 
N 354 354 354 
LR test (p-value)  *** *** 
--- Within the University – Year 2 --- 
-2LL 351.63 222.78 215.40 
χ2 89.30, df=20, p<.001 218.25, df=20, p<.001 225.53, df=21, p<.001 
Pseudo R2 .203 .495 .512 
N 575 575 575 
LR test (p-value)  *** *** 
--- Within the University - Year 3 --- 
-2LL 281.19 212.72 165.46 
χ2 44.16, df=19, p<.001 112.64, df =20, p<.001 159.90, df=21, p<.001 
Pseudo R2 .168 .347 .491 
N 354 354 354 
LR test (p-value)  *** *** 
 
Note. p-values are the results of likelihood ratio-tests (LR) between Model 1 and Model 2, and Model 2 and 
Model 3. Year three retention and persistence rates used the 2012 and 2103 cohorts only. 
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Chapter 5: Discussion 
 This chapter begins with a detailed discussion of the evaluation results. This is followed 
by educational implications of the findings, limitations of the study, and suggestions for future 
research. 
 The SEEK program is an educational opportunity program within the City University of 
New York designed to provide students from disadvantaged backgrounds with the opportunity 
to attend and succeed in college when they otherwise might not have been able to. By 
providing students with enhanced financial assistance and comprehensive support services, 
SEEK is intended to increase student outcomes and eventually help students earn a bachelor’s 
degree. The present study evaluated how effectively one SEEK program has, over an extended 
period, impacted short-and intermediate-term outcomes, specifically GPA, earned credits, and 
retention and persistence rates. These outcomes may be viewed as intervening steps along the 
path toward degree completion. 
 The results of this evaluation study suggest that the SEEK program is very effective in 
helping to improve outcomes associated with student success in the first year. Using propensity 
scores to compare SEEK students with constructed comparison groups of similar non-SEEK 
students, the results indicate that students enrolled in the program have higher GPAs, 
accumulate more credits, and reenroll at higher rates than comparable students not participating 
in the program. The results in the second year, however, suggest that the program’s impacts are 
reduced. By the end of the second year, SEEK students do not perform as well as their non-
SEEK peers in terms of cumulative credits. The rates of reenrollment in year three, while 
slightly higher, are reduced within the institution and the university system. SEEK students also 
continue to outperform their peers in terms of GPA in year two, but this effect is also reduced. 
 
   
77 
 Outcomes were also modeled using data on student visits to two of the program’s 
services (learning center and counseling visits) to determine what impact specific aspects of the 
program have on student achievement and success. Using a series of regression analyses to 
control for baseline covariates, there is strong evidence to suggest that learning center visits are 
associated with GPAs, credits earned, and retention rates, controlling for pre-college, family 
characteristics, and personological traits. Visits to the learning center were associated with 
improved performance on the three sets of outcomes. Counseling visits, on the other hand, were 
associated with some slight negative effects, but these effects were not significant. 
 The program theory for SEEK is rooted within several theoretical frameworks. The 
results of this study suggest that these frameworks may help to explain student performance 
and behaviors for this group of students. The integration and engagement perspective (Tinto, 
1975, 2003), for example, holds that the greater the compatibility between students’ pre-entry 
characteristics and the academic and social systems of the college, the more likely students will 
persevere toward their educational goals. Additional data points would have helped to make the 
linkages between SEEK and engagement more convincing, but the results seem to provide 
some support for this perspective. Academic integration/engagement occurs primarily through 
student interactions in the classroom and with counselors. Performance in the classroom (GPA) 
is one of the ways it is frequently operationalized. The results indicate that GPAs are strongly 
associated with retention, resulting in a doubling of pseudo R2 in several of the models. 
Similarly, learning center visits, which are designed to address students’ academic weaknesses, 
show similar, albeit smaller effects on retention. The learning center is also a significant 
predictor of GPAs and cumulative credits. These findings point to engagement in academic 
pursuits to be a decisive factor in students’ decisions to continue with their studies. 
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 The results also show support for the second prong of the framework, social 
integration/engagement. Engagement defined in this way is cultivated through block scheduling 
and workshops, which among other things, allows students to bond and interact with peers 
throughout their freshman year. In the first semester, for example, all SEEK students enroll in 
the same classes as part of a learning community and often work closely together in the 
learning center. In the second semester, the structure provided by the program is relaxed; by 
their sophomore year, students have autonomy to choose their own classes and to pursue other 
college and co-curricular experiences aligned with their academic and social interests. Given 
that the effects associated with the program are most pronounced in year one (students have 
higher GPAs, earn more credits, and are retained at rates much higher than their non-SEEK 
peers during this period) and by year two reductions in these effects are found, the results seem 
to indicate that social aspects of the program are impactful. While more research is needed to 
isolate the effects of social engagement, Chaney et al. (1998) conjectured that the emphasis 
EOPs place on increasing academic integration might also help students feel socially engaged. 
Deliberate attempts to engage students are clearly more pronounced in year one than they are in 
year two, which lends support for this framework. 
 The psychological perspective holds that student success is a consequence of 
psychological processes, behaviors, and beliefs that can be modified with deliberate 
interventions, and focused remedial strategies. However, despite integrating elements of this 
perspective into the SEEK program, there does not appear to be sufficient evidence to support 
this framework. The duties performed by SEEK counselors include, among other things, 
helping students overcome potential psychological inhibitors to success, such as a lack of self-
efficacy and external loci of control, or poor self-concept. During periodic visits with their 
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counselors, students often discuss their anxieties about college, problems with managing their 
time effectively, and challenges faced in particular classes. Counselors, trained to help students 
work through some of these issues, often provide students with additional emotional support 
and guidance. In theory, these visits should assist students in becoming more successful, but at 
quick glance, the results suggest otherwise. In fact, in some instances, counseling visits appear 
to have negative impacts. 
 The most probable explanation for the counseling findings is that those students who 
most frequently visit with their counselors are likely among the neediest of students. These 
students often are in peril of failing a course or dropping out altogether. SEEK counselors are 
contacted by a students’ instructor(s) if a student misses a class or fails a major test; counselors, 
in turn, email the student to request a one-on-one meeting to discuss why the student is not 
doing well. Intrusive advising, as this approach is known, is a proactive strategy wherein 
student performance is closely monitored, and customized intervention strategies are developed 
to help aid students in their success. Counseling visits may, in fact, be helping students succeed 
at higher levels than they would have otherwise, but this argument cannot be proven given the 
available data. In measurement parlance, the results are likely caused by self-selection bias that 
was unable to be accounted for in this study. 
Enhanced financial support for students is one of the pillars of the SEEK program. 
Designed to incentivize continuous enrollment and degree completion, the additional support 
provided to SEEK students covers costs not normally allowed for within traditional aid 
packages. The best proxy for how well these incentives are working can be portrayed in the 
retention results, which indicate that SEEK students return, on average, at significantly higher 
rates than their non-SEEK peers in year two, but at reduced rates in year three.  
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When viewed through the lens of the economic perspective, there may be several 
possible explanations for these results. The most logical is that the economic benefits 
associated with attending college may not be enough to outweigh the associated costs, at least 
in the intermediate-term. Because all SEEK students are disadvantaged economically, many of 
them do not have the luxury of attending college exclusively throughout their academic careers, 
as many of their non-SEEK peers may be able to do. Many may also have full- or part-time 
jobs or must care for family members so that someone else in their household can be employed. 
Retention and persistence may be a lot higher in year one because students may have initially 
committed themselves to attending college immediately following high school, but over time, 
as they mature and the economic realities of life take hold, the need to earn income becomes 
more acute. Economic necessities may force many of these students to postpone their initial 
educational goals and stop-out in year three. Some will return in the years that follow, but many 
will not, resulting in the poor completion rates for this population of students nationwide, as 
discussed in detail in the introduction. 
A related explanation is the possibility that the enhanced aid provided by the program is 
insufficient to compensate for the economic challenges these students experience. Although the 
SEEK program provides supplemental aid to cover the costs of fees and books, these costs are 
but a small fraction of the costs associated with attending college, which most of these students 
would have been eligible for without enrolling in SEEK in the first place. In fact, because 
students receiving the enhanced aid never actually encounter the costs associated with fees and 
books (i.e., students are not reimbursed; fees and books are paid directly by the college), they 
may not fully value the supplemental aid they are receiving. In contrast, students enrolled in the 
ASAP program (and EOP for community college students) receive monthly transportation 
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vouchers that cover the costs of bus and subway fares to and from college. These benefits may 
be more tangible because students may be much more familiar with, say, the cost of a 
MetroCard than they are with costs of college textbooks and fees. This additional benefit may 
help to partially explain the success of the ASAP program. 
 Last, the findings from the retention analyses lend support for considering the notion of 
academic momentum. Recall that this perspective embraces, among other things, the idea that 
the rate with which students earn credits in the first year significantly predicts their likelihood 
of earning a degree. More specially, Adelman (2006) found that earning less than 20 credits by 
the end of first calendar year is a “serious drag” on earning a degree. While the current study 
did not investigate long-term impacts, the regression analyses revealed that credits are a 
significant predictor of retention. As noted in Table 22, the predictive power of the models 
were greatly enhanced when credits were added to the regression models for persistence within 
the university, in particular. When retention is viewed as an intermediate step toward a degree, 
consideration for the momentum view is warranted. 
Policy Implications 
For policymakers concerned with answering the overarching question, “Does the 
program work?” the results are mixed. In the short-term, the answer is an emphatic yes. 
However, over time the results are less clear. In the intermediate-term at least, the results 
suggest that SEEK students do not accumulate as many credits as their contemporaries. They 
also do not return to college at the same high rate in year three. Ultimately, the answer to this 
overarching question is likely to be measured in terms of how many students in the program 
obtain a degree, and perhaps even farther out, how many gain meaningful employment. These 
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longer-term outcomes were frequently cited in the 2013 Congressional debates around 
reauthorization of the Higher Education Act, but they were beyond the scope of this study.  
This study’s focus on short- and intermediate-term outcomes does not imply that the 
results of this evaluation are meaningless from a policy perspective, however. In fact, there are 
important implications. First, as noted above, the findings consistently point to the positive 
effects associated with students’ use of the learning center on all three sets of outcomes. 
Policymakers, therefore, may want to further emphasize regular participation in the center as a 
condition for continuing in the program. On average students visit the center nearly 17 times in 
their first year, but attendance is more variable in subsequent years. This lack of interaction 
with the program could be affecting the reduction in outcomes.  
Another important point for policymakers to consider relates to the financial incentives 
provided by the program. Because students enrolling in SEEK are among the most financially 
needy, they are among the most at risk of not succeeding in college. To overcome the economic 
hurdles of attending college full-time, the SEEK program provides students with enhanced aid 
intended to reduce their need to acquire outside income while attending college. However, as 
well intentioned as these incentives may be, they may not be sufficient to encourage continuous 
enrollment over four years, and in many cases, much longer. Policymakers should consider 
whether the incentives provided by the program are large enough and sufficiently targeted to 
encourage students to complete their degrees in a timely manner. Leaving college without an 
academic credential is a nationwide epidemic, burdening students with debt and nothing to 
show for it. For financially challenged students, this problem is even more pronounced due to 
the financial hurdles they confront. It is important for educational policies to align with the 
economic realities associated with attending college. 
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Program Implications 
 The SEEK program provides extensive structured support to students, particularly in 
their first year. Intrusive advising, academic and non-academic workshops, block scheduling, 
and other “wraparound” services appear to be effective in helping students achieve positive 
outcomes at the start of their academic careers. However, in year two, similar success is not 
sustained. These diminished effects coincide with a period when students are less engaged in 
the program. During their second year, student visits with counselors and to the learning center 
are much less frequent. Block scheduling, which was one of the hallmarks of their freshman 
year experience, is eliminated. The summer institute and many of the workshops provided at 
the start of their college careers also are no longer available. 
 One explanation for the reduced level of performance in year two may be the result of 
non-SEEK students, who have had additional time to become accustomed to the complexities 
of life as a college student in year one, becoming more quickly enculturated into their new 
environment compared to their SEEK peers. A greater level of familiarity with academic and 
social aspects of college culture may have led them to achieve earn more credits in the 
intermediate-term, for example. For SEEK students who receive additional intrusive support in 
the first year, full integration into college-life may be delayed a year resulting in a reduction in 
performance in GPA and retention to year three (although still at slightly higher levels than 
their non-SEEK peers in many cases). This explanation would suggest that more effort should 
be undertaken to “mainstream” SEEK students earlier. 
 An alternative explanation is that diminishing outcomes point to the need for more 
deliberate and additional structure, engagement, and programming beyond freshman year. 
SEEK students are more at risk of not succeeding in college as compared to their non-SEEK 
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peers, so on-going support in year two (and perhaps beyond) may be needed more than has 
been previously thought. This is not to say that no support is provided as students move along 
in their academic careers, but the program may want to consider, for example, creating new 
programming specifically targeted to second year students. Much of the first-year programming 
is designed to help students get acquainted with college life and to develop basic skills that will 
help them be successful initially, but once these first-year orientation and developmental 
programs have been completed, different and additional types of on-going support may be 
needed. Peer and faculty mentoring and other high impact practices (HIPs), for example, are 
often mentioned in the literature as ways to increase and/or sustain engagement, and these may 
be strategies worth considering moving forward.  
Limitations 
 Although great care was taken to ensure that the results of this study provide an 
accurate and valid assessment of program effects, it is important to consider the findings in 
light of several methodological limitations. The first relates to the constructed comparison 
groups used as the basis for the measurement of overall effects. Propensity scores were used to 
maximize the similarities between SEEK and non-SEEK students based on baseline covariates 
so that valid inferences about program effects could be made. While this process was largely 
successful in selecting comparison groups of students who were mostly similar to those 
enrolled in the program (see Table 4), systematic differences remained. On average, regularly 
admitted students were slightly more advantaged than their SEEK peers. For example, non-
SEEK students had slightly higher high school averages, standardized test scores, and were 
wealthier. In a single-site study such as this, there is a concern that students admitted to 
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specialized programs (like SEEK) are the most disadvantaged in their cohorts of entering 
freshman. This often makes the process of finding suitable comparison individuals challenging.  
 Another limitation relates to predicting program effects based on program participation. 
As expressed above, data for counseling and learning center visits were available only for the 
last three (of the seven) years of this study. As a result, the effects associated with program 
participation were often very dissimilar from the overall effects without learning center and 
counseling visits included. Had the participation data been available for all seven years, the 
regression coefficients could have been multiplied by the number of visits to calculate a mean 
effect across students. In theory, these figures would have been close to the estimates for 
overall program effects, but because the samples differed, so did the estimated effects.  
 Another dataset limitation concerns endogeneity. Although there are specific criteria for 
entry into the SEEK program, ultimately, a student’s decision on whether or not to enroll in a 
SEEK program or at a particular college is an individual one, based on a multitude of factors. 
Many of these factors are unobservable, and to the extent that they are associated with the 
outcomes, biased estimates could potentially result. In statistical jargon, when this occurs the 
independent variable (SEEK status) is said to be endogenous if it is believed to be correlated 
with the error term. This same concern arose when modeling the effects of learning center and 
counseling visits on the outcomes. It is conceivable that these variables are also endogenous if a 
student’s decision to use the services is correlated with unobservable factors that may be 
affecting the outcomes. Unfortunately, endogeneity is inherent in datasets seeking to measure 
these types of outcomes. 
A fourth limitation of note was caused by not having corresponding data to measure the 
extent to which traditionally admitted students used services similar to those utilized by SEEK 
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students; that is, learning center and counseling visits were unavailable for the non-SEEK 
condition. As a result, I was unable to determine what effects, if any, these services may have 
had on the outcomes for students not enrolled in the SEEK program. If these data were 
available, I may have been able to match students in each condition based on use of these 
services, or alternatively, modeled program usage for non-SEEK students in order to more 
accurately estimate the impact these services had on each of the outcomes.  
 A fifth limitation concerns generalizability, which threatens the external validity of the 
results. The present study was conducted using existing observational data from a single 
institution. Therefore, the results may be the consequence of factors that relate to the type of 
students included in the study, the organizational culture of the institution, or the manner in 
which the SEEK program is structured. Although the results of this study are very similar to 
those reported in the TRIO program evaluation and others, further replication is needed to 
ensure that the results are not an artifact of the institution or other factors. 
 A final limitation concerns causality. The results seem to suggest that student academic 
performance as measured by GPA and the numbers of credits earned are significant predictors 
of retention and persistence. It is not as clear to what extent the SEEK program was able to 
influence retention and persistence by increasing GPAs and the number of credits earned. For 
example, the results show that counseling visits had either no effect or a slight negative effect 
on GPAs and credits, but the results do not allow us to decipher whether a counseling visit may 
have made the difference, say, between a passing grade or a failing grade; or a “C” grade and a 
“D” grade. It is possible that GPAs and credits may not have been the direct cause for higher 
rates of retention; rather the visits students had with their counselors or to the learning center 
may have been the primary reasons. 
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Future Research 
 The present study is one of only a small number of evaluations that have empirically 
investigated the effects of educational opportunity programs, and it is the first known study to 
measure the impact of the SEEK program within The City University of New York. The dearth 
of research on the SEEK program necessitates the need for further research to better understand 
the estimated impact the program has on both short- and long-term student outcomes.  
 The most obvious starting point for further research is to undertake a similar impact 
evaluation of the program across multiple institutions within CUNY. A comprehensive 
evaluation using hierarchical models, for example, would go a long way to minimizing threats 
to external validity by eliminating impacts associated with the structure of the program or the 
types of students at a specific college. A second approach might pool students across 
institutions. A design constructed in this way might help to eliminate some of the differences 
found in the current study between SEEK and non-SEEK students by widening the pool of 
suitable comparable non-SEEK students from which to draw appropriate matches. Such a 
design also would help to alleviate concerns that SEEK students are being targeted at some 
college for interventions based on their pre-college characteristics. A third possibility is to 
undertake a meta-analysis of single site evaluations within CUNY. Because each SEEK 
program is structured slightly differently (and influenced by campus processes, culture, and 
staff), this approach would go a long way towards being able to generalize more broadly about 
any potential program impacts. 
 The current study included participation data on two of the program’s services: 
counseling and learning center visits. These data are typically not accessible to researchers, and 
therefore provided new insights into the relationship between student outcomes and specific 
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aspects of the program. However, future researchers may also want to consider delving even 
deeper by collecting additional data points on program participation. For example, programs 
may want to track the number of co-curricular campus activities students participate in, the 
number of workshops attended, or how often students use non-SEEK college services. These 
data may help to better isolate the impacts of programming on student outcomes. 
 Additional research is also needed to identify the reasons why the reenrollment rates 
decline in the third year. In the results section it was surmised that the drop in GPA could be a 
cause, resulting from students enrolling in more difficult coursework in year two as compared 
to year one. It is at this point that students begin to take more advanced courses in mathematics 
and sciences, which students often find more challenging. These challenges may be magnified 
for those with less high school preparation and support. This might also partially explain why 
credit accumulation slowed at this point as well. However, other explanations are also feasible, 
such as impacts caused by financial aid regulations. Delving into these potential causes requires 
additional data points not available in this study, but they may warrant further investigation by 
researchers.   
 Evaluators may also want to investigate the heterogeneity of program effects. With 
larger sample sizes, researchers could estimate whether specific demographic or other 
background characteristics are associated with positive outcomes. One could, for example, 
generate propensity scores and match non-program participants based on these criteria.  
 Research is also needed to determine the degree to which psychological processes 
impact student outcomes. The variables used in the matching and regression analyses have been 
shown to be associated with student success, yet we know little about how behaviors, attitudes, 
and beliefs affect college outcomes. As indicated at the outset, previous researchers have 
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suggested that non-cognitive dimensions may better explain the performance of disadvantaged 
students than more traditional measures do. An earlier investigation of a similar sample of 
students by the current author, however, revealed only small relationships between retention 
and the ten factors on the aforementioned LASSI exam given to students at the start of their 
freshman year (Galinski, 2015). This is not to say that psychological factors do not play a role; 
rather, future evaluators may want to capture additional psychological indicators, or administer 
the LASSI at different points in students’ academic careers to determine what effects, if any, 
they have on student outcomes. The literature on disadvantaged students is not well developed, 
and incorporating attitudinal and behavioral constructs into the literature of this population 
could have enormous programmatic and societal benefits. 
 Future evaluators of the SEEK program (and other similar programs) may also want to 
engage in a mixed-methods approach to evaluation. The current study used measureable 
evidence to help establish the relationships between the SEEK program and several quantifiable 
outcomes well understood throughout higher education. Additional evaluators may want to 
consider supplementing these data with qualitative information captured via student interviews 
or focus groups. Interviews with successful and less successful students, for example, may 
result in a better understanding as to why some students show positive outcomes while others 
do not. The present study does not provide this type of contextualization, which could also shed 
light on some of the psychological processes that may impact student success. 
 Future researchers should consider longer-term impacts of the SEEK program on 
student outcomes. The current study terminated at the start of the third year. This decision was 
made not only due to data limitations, which prevented, for example, measurement of program 
participation beyond the last three years, but the decision to end the evaluation in year three 
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was also made deliberately in an effort to limit the scope of the study. Measuring longer-term 
outcomes are inherently difficult as the attribution of net effects of the program becomes 
increasingly complicated the farther the time frame is extended. This is not to say that a study 
investigating the effects of the program to degree completion is not possible, it is just a lot more 
challenging. Chaney’s (2010) findings suggest that EOPs may have significant positive effects 
on ten-year graduation rates, but researchers may want to go beyond the traditional graduation 
time frame to investigate employment and wage outcomes. These types of analyses are 
becoming increasingly possible as data sharing agreements and technologies mature and 
advance. For now, the impact of the SEEK program on these longer term outcomes is still an 
open question. 
 Last, it is important to point out that the current study was an impact evaluation, 
meaning that its purpose was to measure the effect of the SEEK program on short- and 
intermediate-term outcomes. This study did not consider two other aspects of the program 
important to policy makers and practitioners alike, namely: (a) is the program being 
implemented correctly, and (b) is the program cost effective. The first, known as a process or 
fidelity evaluation, concerns whether a program is being delivered in a manner and to a 
standard described by the program’s theory (Rossi, Lipsey, & Freeman, 2004). This type of 
evaluation could involve engaging with numerous stakeholders (e.g., staff, parents, etc.) to 
examine how students are recruited, how many participate in its activities, and/or whether 
counselors are providing the types of support and services prescribed by the program. A 
researcher undertaking this type of evaluation may also want to examine whether certain 
counselors are associated with better student outcomes. The second type, a cost-effectiveness 
evaluation, might measure the costs associated with the program relative to the benefits 
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experienced by students. This type of evaluation is inherently difficult as there are often value 
judgements required about the types of benefits most important to students. Nonetheless, it is 
worthy of consideration in future evaluations of the program. 
Conclusion 
 
This was the first known study measuring the impacts of the Search for Education, 
Elevation and Knowledge (SEEK) program on student outcomes. Using multiple matching 
methods to compare SEEK students to constructed groups of similar non-SEEK students, the 
findings suggest that the program has significant positive impacts on grade point averages and 
cumulative credits in year one, and retention and persistence to the second year. In year two, 
the findings indicate that the effect of the program diminishes as non-SEEK students slightly 
outperform SEEK program participants in terms of earned credits. Retention rates to the third 
year diminish, but remain slightly positive. This study also measured program effects based on 
the level of participation in two of the program’s services. The results indicate that visits to the 
SEEK program’s learning center are associated with positive effects on GPAs at four points, 
the number of earned credits at all five points, and retention and persistence. Counseling visits, 
conversely, show no impact on GPA and were associated with slight negative effects on credits 
earned, retention, and persistence. However, it is likely these latter findings were the result of 
self-selection bias, which could not be fully accounted for in the models used within this study. 
This study provides new insight into the effectiveness of the City University of New 
York’s SEEK program and may lay the foundation for further research on EOPs. As a program 
designed to improve the long-term outcomes of disadvantaged students at high-risk of not 
succeeding in college, the findings suggest that more deliberate structure and programming 








Covariates Used in the Study 
 
   SEEK Condition 
Variable Description 
Variable 
Type M SD Min Max 
H.S. Average Overall high school average on 0-100 pt. scale (rounded to nearest integer) Continuous 82.08 4.81 66 97 
H.S. Average – English 
High school average in English courses on 0 -100 pt. scale (rounded to 
nearest tenth of a point) Continuous 83.05 5.93 61 98 
H.S. Average – Math 
High School average in mathematics courses on 0-100 pt. scale (rounded to 
nearest tenth of a point) Continuous 79.41 8.27 55 100 
SAT Verbal Highest verbal score on the SAT exam on 200 - 800 pt. scale Continuous 419.89 54.22 200 630 
SAT Math Highest mathematics score on the SAT exam on 200-800 pt. scale Continuous 435.74 58.47 200 800 
HS College Prep Units Total 
Number of units earned in high school in the following areas: Mathematics, 
English, Social Studies, Foreign Language, and Lab Science. A proxy for 
academic intensity in high school. Continuous 16.83 2.43 6 28 
Female Gender designation (1= Female, 0=Male) Dichotomous .70 .46 0 1 
Entry Age Age upon entry to the college rounded to the day Continuous 18.43 .83 16.8 29.4 
Ethnicity 
Mutually exclusive Federal categories for race and ethnicity  Nominal 
    
   White, non-Hispanic .018 .13 0 1 
   Black, non-Hispanic .177 .38 0 1 
   Hispanic .715 .45 0 1 
   Asian or Pacific Islander .068 .25 0 1 
   American Indian / Pac Islander .004 .06 0 1 
   Non-Resident Alien .018 .13 0 1 
Dependent Indicator captured on FAFSA form to indicate whether students is 
dependent of their parents (1=Dependent, 0=Not dependent) Binary .95 .22 0 1 
Pell Eligible Indicates whether a student is eligible to receive Federal Pell Aid (based on 
household income) (1=Pell, 0=Non-Pell) Binary .84 .37 0 1 
Economically Disadvantaged Indicates whether a student is eligible to receive NYS TAP Aid (based on 
household income) (1=Economically disadvantaged, 0=Not disadvantaged) Binary .98 .13 0 1 
First Generation Indicator captured on FAFSA form to indicate whether either parent 
attended college (1=Yes, 0=No) Binary .57 .50 0 1 
Limited English Proficiency Indicates whether English is the primary language spoken in the household 








Correlations between Missing and Non-Missing Variables Used to Test Missing at Random Assumption 
 
    Missing Variables 


























H.S. Avg. Overall 1.00        
H.S. Avg. English .88 1.00       
H.S. Avg. Math .76 .69 1.00      
SAT Verbal .84 .84 .66 1.00     
SAT Math .84 .84 .66 1.00 1.00    
H.S. CPI Units .99 .88 .77 .84 084 1.00   
Dependent .12 .12 .07 .11 .11 .12 1.00  















H.S. Avg. .01 .07 .07 .05 .05 .01 .00 .10 
H.S. Avg. English .02 .07 .05 .05 .05 .02 .01 .09 
H.S. Avg. Math .01 .06 .04 .05 .05 .01 .02 .07 
SAT Verbal -.12 -.16 -.11 -.17 -.17 -.12 .08 .05 
SAT Math -.11 -.11 -.13 -.13 -.13 -.11 .07 .03 
H.S. CPI Units -.13 -.10 -.23 -.16 -.16 -.12 -.01 -.05 
Gender -.04 -.05 -.05 -.07 -.07 -.05 -.05 -.01 
Entry Age .21 .26 .19 .35 .35 .21 .02 .03 
Ethnicity -.03 -.03 -.02 -.07 -.07 -.03 -.19 -.10 
Pell Eligible -.03 -.01 -.01 -.01 -.01 -.03 -.39 -.27 
Economically Disadvantaged -.07 -.07 -.02 -.05 -.05 -.07 -.56 -.19 
First Generation .00 -.01 .00 -.01 -.01 .00 -.14 -.03 
Dependent -.13 -.17 -.12 -.23 -.23 -.13 -.02 -.06 
Limited English Proficiency -.05 -.03 -.05 -.05 -.05 -.05 .00 .03 
 




Comparison of Observed and Imputed Covariates: Imputations 1 and 50 
 
--- H.S. Average Overall --- 
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Appendix C (continued) 
 
Comparison of Observed and Imputed Covariates: Imputations 1 and 50 
 
--- SAT Verbal --- 
  
--- SAT Math --- 
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Appendix C (continued) 
 
Comparison of Observed and Imputed Covariates: Imputations 1 and 50 















       
Yes 6.5 12.8 7.0  6.5 11.4 6.9 
No 93.5 87.2 93.0  93.5 88.6 93.1 
 
First Generation 
Status        
Yes 56.5 65.0 60.5  56.5 64.8 60.5 
No 43.5 35.0 39.5  43.5 35.2 39.5 
 
 
    
  
 




Comparison of Complete Case and Imputation Regression Estimates  
Used to Predict Grade Point Average in Semester 2 
 
 Complete Case Estimates Imputation Estimates 
  B SE P>|t| B SE P>|t| 
Constant -3.909 0.847 .00 -4.792 .492 .00 
 
H.S. Avg. Overall 0.033 0.009 .00 0.027 0.007 .00 
H.S. Avg. English 0.025 0.006 .00 0.033 0.004 .00 
H.S. Avg. Math -0.001 0.004 .74 0.002 0.003 .61 
SAT Verbal 0.001 0.000 .11 0.001 0.000 .01 
SAT Math 0.009 0.000 .02 0.001 0.000 .02 
H.S. CPI Units 0.040 0.009 .00 0.035 0.006 .00 
Dependent 0.109 0.147 .46 0.101 0.085 .23 
First Generation 0.022 0.047 .64 0.006 0.044 .89 
Gender 0.099 0.050 .04 0.099 0.034 .00 
Entry Age 0.004 0.035 .91 0.020 0.015 .18 
Ethnicity        
  Non-Resident Alien 0.122 0.366 .74 .0 298 0.092 .00 
  Black 0.091 0.057 .11 0.121 0.042 .00 
  Am Indian -0.337 0.480 .48 -0.003 0.324 .99 
  Asian 0.273 0.082 .00 0.234 0.058 .00 
  White 0.220 0.092 .02 0.297 0.071 .00 
Pell Eligible -0.229 0.067 .00 -0.141 0.053 .01 
Economically Disadvantaged 0.089 0.092 .33 0.117 0.064 .07 
Limited English Proficiency -0.067 0.055 .23 -0.057 0.040 .15 
Cohort         
     
2009-2010 -0.163 0.060 .02  -0.144 0.057 .01 
2010-2011 -0.020 0.075 .78 -0.007 0.062 .91 
2011-2012 -0.103 0.076 .17 -0.056 0.062 .36 
2012-2013 -0.099 0.081 .22 -0.005 0.066 .94 
2013-2014 -0.326 0.957 .73 0.077 0.073 .29 
Seek Status Indicator 0.143 0.066 .03 0.129 0.046 .01 
       
    Average RVI: .1033 
    Largest FMI: .3737 
Note. Hispanics are the reference group for the ethnicity variable. 
RVI = Relative Variance Inflation – used to estimate the effect missing data has on the variance of the estimates.  
Largest FMI = Fraction of Missing Information - the proportion of the total sampling variance that is due to missing 





 Appendix E 
 
Regression Analysis to Predict Grade Point Averages (GPA) 
 
 
GPA in Semester 1  GPA in Semester 2  
GPA Cumulative –  
End Year 1 
 
GPA Cumulative – 
 End Year 2 
 B 
 SE(B)   B 
 SE(B)  
 
B  SE(B) 
 
B  SE(B)  
    
 
    
  
    
 
   
 
Constant -3.981  1.195   -5.382 
 1.537   -4.130 
 1.208   -3.826  1.031  
                    
Learning center visits semester 1 0.014 *** 0.004 .126                
Counseling visits semester 1 -0.001  0.020 -.001                
Learning center visits year 1      0.024 *** 0.003 .263  0.018 *** 0.003 .253  0.018 *** 0.002 .266 
Counseling visits year 1      0.020  0.012 .064  0.007  0.010 .026  0.005  0.008 .027 
HS average 0.020  0.014 .116  0.041 * 0.016 .181  0.031 * 0.012 .174  0.042 *** 0.011 .269 
HS average – English 0.030 ** 0.010 .215  0.020  0.013 .108  0.021 * 0.010 .150  0.013  0.008 .099 
HS average – Math 0.002  0.006 .024  0.001  0.007 .008  0.000  0.005 .004  -0.003  0.004 -.027 
SAT verbal 0.002  0.001 .102  0.002 ** 0.001 .116  0.002 ** 0.001 .124  0.002 ** 0.001 .108 
SAT math 0.000  0.001 .026  0.000  0.001 .023  0.000  0.001 .024  0.001  0.001 .040 
HS college prep units  0.055 *** 0.013 .166  0.058 *** 0.016 .135  0.052 *** 0.012 .155  0.046 *** 0.011 .156 
Female 0.101  0.072 .059  0.133  0.091 .060  0.143 * 0.071 .083  0.147  0.060 .083 
Entry age 0.018  0.051 .019  0.009  0.064 .007  0.016  0.051 .016  0.015  0.042 .014 
Ethnicity                    
  Non-Resident Alien -0.049  0.298 -.009  -0.025  0.340 -.004  -0.107  0.312 -.020  -0.170  0.258 -.031 
  Black 0.101  0.074 .048  0.051  0.102 .019  0.056  0.075 .026  0.008  0.067 .013 
  American Indian -0.256  0.712 -.019  -0.054  0.366 -.003  -0.242  0.599 -.018  -0.512  0.670 -.037 
  Asian -0.138  0.129 -.051  -0.008  0.128 -.002  -0.072  0.116 -.026  -0.020  0.093 .005 
  White -0.066  0.165 -.012  0.013  0.278 .002  0.067  0.212 .012  0.071  0.181 .014 
                    
Pell aid indicator -0.278 * 0.110 -.167  -0.266  0.137 -.125  -0.233 * 0.105 -.139  -0.192 * 0.094 -.147 
Economically disadvantaged 0.469  0.341 .084  0.357  0.359 .050  0.297  0.323 .053  -0.013  0.260 .004 
First generation status 0.144  0.106 .090  0.126  0.126 .061  0.121  0.099 .075  0.076  0.086 0.086 
Dependent -0.230  0.178 -.053  -0.159  0.187 -.029  -0.203  0.157 -.046  -0.112  0.139 0.139 
Limited English proficiency -0.095  0.070 -.055  -0.110  0.086 -.050  -0.125  0.068 -.072  -0.035  0.057 -0.013 
 
R2 .177  .209  .235  .284 
Note. Hispanics are the reference group for the ethnicity variable. SE(B) are robust standard errors. 












Regression Analysis to Predict Credits 
 
Table F2. Credits Earned Through Year 1 
 
Credits in Semester 1  Credits in Semester 2  Cumulative Credits – End Year 1 
 B  SE(B)   B  SE(B)   B  SE(B) 
Constant -6.500 
 
5.833 .  -14.40 
 
6.866   -21.285 
 
11.493  
               
Learning center visits semester 1 0.086 *** 0.019 .182           
Counseling visits semester 1 0.007  0.091 .004           
 Learning center visits year 1      0.099 *** 0.016 .259  0.197 *** 0.029 .305 
 Counseling visits year 1      -0.018  0.052 -.013  -0.053  0.092 -.023 
HS average 0.045  0.066 .059  0.159 * 0.069 .168  0.175  0.122 .109 
HS average – English 0.107 * 0.046 .171  0.049  0.057 .064  0.151  0.088 .117 
HS average – Math 0.007  0.028 .016  -0.001  0.029 -.002  0.012  0.050 .014 
SAT verbal 0.007 * 0.003 .104  0.006  0.004 .072  0.014 * 0.006 .093 
SAT math -0.002  0.003 -.022  0.001  0.004 .010  -0.001  0.006 -.008 
HS college prep units  0.243 *** 0.058 .166  0.238 ** 0.068 .132  0.489 *** 0.112 .161 
Female 0.084  0.322 .011  0.143  0.400 .015  0.237  0.650 .015 
Entry age -0.093  0.214 -.022  -0.162  0.281 -.031  -0.241  0.470 -.027 
Ethnicity               
  Non-Resident Alien -0.114  1.391 -.005  1.407  1.647 .048  2.247  2.849 .046 
  Black 0.329  0.309 .035  0.480  0.425 .042  0.973  0.660 .050 
  American Indian -0.298  2.170 -.005  -0.219  1.392 -.003  -1.466  4.590 -.012 
  Asian -0.795  0.537 -.067  0.268  0.568 .018  -0.469  1.000 -.019 
  White -1.380  1.193 -.058  0.246  1.158 .008  -1.123  2.340 -.023 
  
 
    
 
    
 
  
Pell aid indicator -0.208  0.481 -.028  -0.462  0.574 -.051  -0.422  0.917 -.028 
Economically disadvantaged 1.514  1.788 .062  3.521  1.950 .116  6.177  3.437 .121 
First generation status 0.136  0.452 .019  0.770  0.534 .089  1.178  0.869 .081 
Dependent -0.435  0.770 -.023  -0.844  0.898 -.036  -1.396  1.560 -.035 
Limited English proficiency -0.444  0.316 -.059  -0.344  0.373 -.037  -0.921  0.627 -.059 
  
 
    
 
    
 
  
R2 .138  .168  .211 
Note. Hispanics are the reference group for the ethnicity variable. SE(B) are robust standard errors. 












Table F2. Credits Earned Through Year 2 
 
 
 Credits in Year 2  Cumulative Credits – End Year 2 
 
 B  SE(B)   B  SE(B) 
 
Constant  -14.075  9.048  
 -13.194  20.421  
           
Learning center visits year 1  0.182 *** 0.023 .304  0.527 *** 0.052 .363 
Counseling visits year 1  0.004  0.072 .002  -0.327 * 0.167 -.063 
HS average  0.244 * 0.104 .164  0.323  0.236 .090 
HS average – English  0.185 * 0.077 .154  0.337 * 0.171 .116 
HS average – Math  -0.021  0.041 -.026  -0.099  0.093 -.051 
SAT verbal  0.004  0.006 .028  0.003  0.013 .008 
SAT math  0.000  0.005 .003  0.003  0.012 .009 
HS college prep units   0.433 *** 0.105 .154  1.078 *** 0.237 .158 
Female  0.671  0.549 .046  1.277  1.257 .036 
Entry age  -0.579  0.333 -.070  -1.292 * 0.656 -.064 
Ethnicity           
   Non-Resident Alien  -0.746  2.035 -.016  0.097  4.493 .001 
   Black  0.122  0.579 .007  0.414  1.335 .010 
   American Indian  -0.100  3.002 -.001  -1.057  3.400 -.004 
   Asian  0.278  0.874 .012  -1.169  2.093 -.021 
   White  0.217  2.303 .005  0.590  5.026 .005 
            
Pell aid indicator  -0.713  0.924 -.051  -4.146 * 2.086 -.122 
Economically disadvantaged  0.298  2.398 .006  7.408  5.999 .065 
First generation status  -2.085 * 0.857 -.154  -8.667 *** 1.996 -.264 
Dependent  0.006  1.261 .000  -1.955  3.014 -.022 
Limited English proficiency  -0.210  0.535 -.014  -0.560  1.233 -.016 






Note. Hispanics are the reference group for the ethnicity variable. SE(B) are robust standard errors. 












Regression Analyses to Predict Retention and Persistence 
 
Table G1. Regression Analyses to Predict Retention to Year Two within the Institution 
 
 Model 1  Model 2  Model 3 
 














Constant -6.508  4.636 0.001  3.036  5.754 20.826  3.054  5.971 21.198 
                
Learning center visits year 1 0.083 *** 0.016 1.086  0.040 * 0.017 1.041  0.026  0.017 1.027 
Counseling visits year 1 -0.005  0.040 0.995  -0.031  0.045 0.969  -0.020  0.045 0.980 
HS average 0.009  0.052 1.009  -0.053  0.061 0.948  -0.055  0.063 0.947 
HS average – English 0.031  0.035 1.032  -0.010  0.042 0.990  -0.006  0.043 0.994 
HS average – math 0.022  0.020 1.022  0.030  0.024 1.031  0.031  0.024 1.031 
SAT verbal 0.003  0.003 1.003  -0.002  0.003 0.998  -0.002  0.003 0.998 
SAT math -0.003  0.003 0.997  -0.005  0.003 0.995  -0.004  0.003 0.996 
HS college prep units  0.081  0.057 1.084  -0.028  0.072 0.972  -0.052  0.073 0.949 
Female 0.335  0.268 1.398  0.053  0.319 1.055  0.199  0.329 1.220 
Entry age -0.076  0.138 0.926  -0.160  0.173 0.852  -0.124  0.180 0.884 
Ethnicity               
   Non-Resident Alien -0.332  0.882 0.718  0.104  1.146 1.110  -0.562  1.174 0.570 
   Black 0.397  0.391 1.487  0.412  0.459 1.510  0.295  0.468 1.344 
   American Indian -2.962  1.952 0.052  -2.694  1.536 0.068  -2.679  1.564 0.069 
   Asian -0.312  0.457 0.732  -0.240  0.582 0.787  -0.325  0.593 0.723 
   White -0.795  0.666 0.452  -1.379  0.743 0.252  -1.211  0.807 0.298 
Pell aid indicator -0.064  0.473 0.938  0.461  0.540 1.586  0.289  0.562 1.336 
Economically disadvantaged 1.351  1.039 3.863  1.337  1.230 3.809  0.702  1.304 2.018 
First generation status 0.129  0.451 1.138  -0.113  0.505 0.893  -0.162  0.528 0.850 
Dependent 0.823  0.675 2.277  1.396  0.710 4.038  1.432  0.726 4.186 
Limited English proficiency -0.417  0.269 0.659  -0.215  0.320 0.807  -0.240  0.329 0.787 
Cumulative GPA - end year 1     1.784 *** 0.216 5.952  0.927 ** 0.324 2.528 
Cumulative credits - end year 1          0.116 *** 0.034 1.123 
                
  -2LL 429.53  328.45  315.95 
  χ2 69.40, df=20, p <.001  170.49, df=21, p <.001  182.99, df=22, p <.001 
  Pseudo R2 .139  .342  .367 
  N 575  575  575 
Note. Hispanics are the reference group for the ethnicity variable. 










Table G2. Regression Analyses to Predict Persistence to Year Two within the University 
 
  Model 1  Model 2  Model 3  




Ratio  Coef.  Std. Err. 
Odds 





                
Constant -7.023  5.250 0.001  5.857  7.068 349.580  6.217  7.350 43.962                 
Learning center visits year 1 0.116 *** 0.020 1.123  0.056 * 0.024 1.058  0.040  0.024 1.040 
Counseling visits year 1 -0.001  0.045 0.998  -0.025  0.055 0.958  -0.013  0.055 0.986 
HS average 0.018  0.059 1.018  -0.069  0.076 0.934  -0.070  0.078 0.932 
HS average – English 0.023  0.039 1.024  -0.041  0.051 0.960  -0.038  0.052 0.962 
HS average – math 0.023  0.022 1.023  0.042  0.029 1.043  0.042  0.029 1.043 
SAT verbal 0.003  0.003 1.003  -0.003  0.004 0.997  -0.004  0.005 0.996 
SAT math 0.000  0.003 1.000  -0.002  0.004 0.998  -0.001  0.004 0.999 
HS college prep units  0.128  0.066 1.137  0.012  0.094 1.012  -0.014  0.095 0.986 
Female 0.486  0.296 1.625  0.103  0.384 1.108  0.253  0.394 1.288 
Entry age -0.200  0.150 0.819  -0.392 * 0.186 0.676  -0.373 * 0.190 0.689 
Ethnicity               
   Non-Resident Alien 0.375  1.052 1.455  1.560  1.350 4.759  1.019  1.481 2.770 
   Black 0.824  0.491 2.279  1.229  0.661 3.416  1.169  0.671 3.219 
   American Indian 0.000   1.000  0.000   1.000  0.000   1.000 
   Asian 0.356  0.575 1.427  1.641  1.053 5.159  1.672  1.130 5.320 
   White -0.904  0.692 0.405  -1.934 * 0.796 0.145  -1.770 * 0.837 0.170 
Pell aid indicator -0.399  0.522 0.671  0.123  0.666 1.131  -0.041  0.694 0.960 
Economically disadvantaged 2.783 * 1.145 16.167  3.329 * 1.376 27.900  2.884  1.512 17.887 
First generation status 0.315  0.492 1.370  -0.005  0.610 0.995  -0.076  0.640 0.926 
Dependent -0.046  0.861 0.955  1.072  0.921 2.920  1.108  0.958 3.027 
Limited English proficiency -0.674 * 0.296 0.510  -0.415  0.387 0.661  -0.471  0.396 0.624 
Cumulative GPA - end year 1     2.421 *** 0.293 11.259  1.668 *** 0.395 5.300 
Cumulative credits - end year 1          0.101 ** 0.038 1.106  
  -2LL 351.63  222.78  215.40 
   χ2 89.30, df=19, p <.001  218.15, df=20, p <.001  225.53, df=21, p <.001 
  Pseudo R2 .203  .495  .512 
  N 573  573  573 
Note. Hispanics are the reference group for the ethnicity variable. 











Table G3. Regression Analyses to Predict Retention to Year Three within the Institution 
 
  Model 1  Model 2  Model 3 
 B  SE OR  B  SE OR  B  SE OR  
Constant 0.197  5.123 1.217  6.211  5.623 497.97  5.771  6.352 321.09 
 
Learning center visits year 1 0.040 *** 0.011 1.039  0.013  0.013 1.012  -0.003  0.014 0.997 
Counseling visits year 1 0.019  0.049 1.020  0.024  0.054 1.024  0.056  0.058 1.058 
HS average -0.031  0.057 0.969  -0.107  0.063 0.898  -0.092  0.071 0.942 
HS average – English 0.087 * 0.040 1.090  0.076  0.046 1.078  0.060  0.050 1.034 
HS average – math -0.004  0.022 0.996  0.002  0.025 1.002  -0.001  0.027 0.982 
SAT verbal -0.002  0.003 0.998  -0.005  0.003 0.994  -0.005  0.003 0.995 
SAT math -0.003  0.002 0.997  -0.005  0.003 0.995  -0.005  0.003 0.997 
HS college prep units  0.045  0.059 1.047  -0.042  0.066 0.958  -0.093  0.071 0.927 
Female 0.071  0.291 1.073  -0.070  0.326 0.931  -0.045  0.361 0.956 
Entry age -0.187  0.186 0.829  -0.195  0.206 0.823  -0.043  0.233 0.987 
Ethnicity               
   Non-Resident Alien -.0755  0.922 0.470  -0.625  0.884 0.534  -1.592  1.031 0.203 
   Black -0.058  0.393 1.060  -0.087  0.427 0.916  -0.410  0.441 0.662 
   American Indian 0.000   1.000  0.000   1.000  0.000   1.000 
   Asian 0.390  0.552 1.478  0.547  0.643 1.729  0.563  0.727 1.756 
   White 0.007  0.767 1.001  -0.512  0.804 0.599  0.172  0.903 1.188 
Pell aid indicator 0.042  0.421 1.043  0.279  0.445 1.322  0.346  0.487 1.149 
Economically disadvantaged 0.767  1.109 2.152  1.092  1.183 2.980  -0.245  1.412 0.783 
First generation status -0.244  0.439 0.783  0.014  0.465 1.014  -0.274  0.506 0.761 
Dependent -0.047  0.661 1.049  0.362  0.675 1.436  0.145  0.754 1.156 
Limited English proficiency 0.336  0.293 1.399  0.346  0.325 1.414  0.579  0.358 1.783 
Cumulative GPA – end year 2     1.490 *** 0.242 4.437  0.115  0.346 1.122 
Cumulative credits - end year 2          0.095 *** 0.018 1.100 
 
-2LL 362.71  313.06  277.03 
 χ2 38.69, p <.05  88.34, p <.001  124.36, p <.001 
Pseudo R2 .117  .230  .310 
N 354  354  354 
Note. Hispanics are the reference group for the ethnicity variable. Year three retention and persistence rates used the 2012 and 2103 cohorts only. 











Table G4. Regression Analyses to Predict Retention to Year Three within the University 
 
  Model 1  Model 2  Model 3 
 B  SE OR  B  SE OR  B  SE OR 
 
Constant 0.817  5.958 2.629  9.493  6.987 13278  11.509  8.822 3349.33  
Learning center visits year 1 0.053 *** 0.016 1.055  0.009  0.018 1.001  -0.021  0.019 .979 
Counseling visits year 1 -0.123  0.057 0.987  -0.038  0.066 0.962  0.004  0.074 1.004 
HS average -0.014  0.065 0.986  -0.136  0.082 0.872  -0.109  0.100 0.897 
HS average – English 0.098 * 0.045 1.103  0.092  0.057 1.097  0.765  0.069 1.080 
HS average – math -0.015  0.020 0.985  -0.007 * 0.030 0.992  -0.013  0.036 0.986 
SAT verbal 0.005  0.003 1.001  -0.002  0.003 0.997  -0.002  0.004 0.997 
SAT math -0.006  0.003 0.994  -0.009  0.004 0.991  -0.001  0.004 0.988 
HS college prep units  0.101  0.069 1.106  -0.013  0.084 0.986  -0.087  0.096 0.916 
Female -0.243  0.348 0.784  -0.491  0.424 0.611  -0.822  0.533 0.439 
Entry age -0.261  0.209 0.769  -0.342  0.243 0.710  -0.195  0.309 0.822 
Ethnicity               
   Non-Resident Alien 0.653  1.190 1.911  1.690  1.531 5.415  -0.101  1.539 0.903 
   Black 0.013  0.465 1.013  -0.361  0.528 0.696  -0.967  0.591 0.380 
   American Indian 0.000   1.000  0.000   1.000  0.000   1.000 
   Asian 0.634  0.698 1.886  1.310  1.036 3.709  1.759  1.354 5.807 
   White -0.362  0.801 0.696  -1.305  0.874 0.271  -0.454  1.004 0.634 
                
Pell aid indicator 0.297  0.537 1.346  0.705  0.617 2.024  1.040  0.731 2.831 
Economically disadvantaged 0.969  1.280 2.634  1.646  1.531 5.184  -1.346  1.867 0.260 
First generation status -0.400  0.565 0.700  0.043  0.651 1.044  -0.539  0.767 0.583 
Dependent 0.598  0.722 1.820  1.239  0.769 3.448  1.335  0.937 3.801 
Limited English proficiency -0.017  0.334 0.983  -0.248  0.401 0.788  -0.008  0.460 0.992 
Cumulative GPA - end year 2      2.107 *** 0.320 8.244  0.228  0.434 1.257 
Cumulative credits - end year 2         0.134 *** 0.023 1.144  
  -2LL 281.19  212.72  165.46 
   χ2 44.16 p <.001  112.64 p <.001  159.90, p <.001 
  Pseudo R2 .168  .347  .491 
  N 354  354  354 
Note. Hispanics are the reference group for the ethnicity variable. Year three retention and persistence rates used the 2012 and 2103 cohorts only. 
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